









McLuhan’s Bulbs:  
Light Art and the Dawn of New Media 
 
 














Submitted in partial fulfillment of the 
requirements for the degree of 
Doctor in Philosophy 



















































Tina Rivers Ryan 
All rights reserved 
  
ABSTRACT 
 McLuhan’s Bulbs: Light Art and the Dawn of New Media  
Tina Rivers Ryan 
“McLuhan’s Bulbs” argues that the 1960s movement of “light art” is the primary site of 
negotiation between the discourses of “medium” and “media” in postwar art. In dialogue with 
the contemporaneous work of Marshall McLuhan, who privileged electric light as the ur-
example of media theory, light art eschewed the traditional symbolism of light in Western art, 
deploying it instead as a cipher for electronic media. By embracing both these new forms of 
electronic media and also McLuhan’s media theory, light art ultimately becomes a limit term of 
the Greenbergian notion of medium-specificity, heralding the transformation of “medium” into 
“media” on both a technological and a theoretical level. This leads to a new understanding of the 
concept of media as not peripheral, but rather, central to the history and theory of contemporary 
art. 
Drawing on extensive archival research to offer the first major history of light art, the 
project focuses in particular on the work of leading light artist Otto Piene, whose sculptural 
“light ballets,” “intermedia” environments, and early video projects responded to the increasing 
technological blurring of media formats by bringing together sound and image, only to insist on 
the separation between the two. Piene’s position would be superseded by the work of light artists 
who used electronic transducers to technologically translate between light and other phenomena, 
particularly sounds. These artists are represented here by Piene’s close friend and colleague, 
Wen-Ying Tsai. In the spirit of earlier examples of “computer art,” Tsai’s “cybernetic 
sculptures” used light to announce that art would no longer be defined by its material substrates, 
anticipating the fluid condition of media that we associate with new media art, and digital 
technology more broadly, today.  
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Whosoever is able to hear or see the circuits 
in the synthesized sound of CDs  
or in the laser storms of a disco  
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—Friedrich A. Kittler, Gramophone, Film, Typewriter, p. xli
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CHAPTER ONE: MEDIATING THE MEDIUM 
“Some More Beginnings” 
In 1968, a young New York artist named Ted Victoria (1944- ) made a deceptively 
simple work called Light Bulb (Fig. 1.1). Technically speaking, the work is a camera obscura, a 
proto-photographic device that focuses a light source through a small aperture, transmitting an 
inverted image onto a surface, such as a thin sheet of paper. Because this image can then be 
traced, the camera obscura has been used by generations of artists to facilitate the transcription 
of three-dimensional reality into a two-dimensional representation. But in Victoria’s work, the 
light source—an incandescent bulb at the base of the apparatus—projects onto another 
incandescent bulb, casting a crisp, enlarged image of the second bulb onto a nearby wall. This 
configuration allows us to indirectly observe what would otherwise be too painful to view: a 
naked, shining light bulb (historically, the camera obscura was used to gaze upon the sun). 
Though a mediation of an object present in the room with us, and a familiar one at that, the 
projected image draws our attention with its large scale, high fidelity, and gentle luminosity. 
Furthermore, because the work presents an “immediate” mediation of reality—the camera 
obscura is not a storage medium, replicating only the image of objects coexisting with us in time 
and space—it invites us to appreciate our own immediate contiguity with the electric bulb. 
With this piece, Victoria economically represents the fascination of a youthful generation 
of “light artists” with the aesthetic potential of electric light. Rotating bulbs, ultra-violet and neon 
lights, stroboscopy, even the electron scan lines of a TV set—all of these materials were 
mobilized to energize art with the power of light. Of course, art that literally moved at the speed 
of light was poetically suited to the “far-out” aesthetic of a culture preoccupied with an ongoing 
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“space race.”1 But artists also turned to the velocity of light to escape the gravity of art’s history: 
whereas painters had to resign themselves to simulating the dynamic effect of light on depicted 
forms, and sculptors could only shape light and shadow with other materials, now artists 
possessed the technological means to work with light itself as a medium. By using actual light, 
these artists hoped not only to surpass the limitations of painting and sculpture, but also to 
transcend the increasingly tenuous rhetoric of medium-specificity. After all, because visual 
works of art cannot be apprehended in total darkness, light belongs to all visual mediums, and 
therefore belongs to none of them in specific. Furthermore, even though light is a “material” that 
can be perceived with the senses and with which works of art can be made, it is also 
“immaterial,” in the sense that it is made not of matter, but of electromagnetic radiation. From a 
scientific perspective, we can even say that light is without a “medium,” in the sense that it does 
not require a physical substrate to travel through space. (This is why light can move through an 
empty vacuum, whereas sound, which must travel on a substrate, such as air particles, cannot.) 
For these reasons, light became the paradoxical “medium” of choice for artists rejecting the 
modernist philosophy that defined each medium by its physical materials.2  
Consider Victoria’s Light Bulb: what is the “medium” of the work? Is it the camera 
obscura device, situated in the room like a sculptural object? Is it the image of the light bulb that 
appears projected on the wall, like a glowing two-dimensional painting? Perhaps it is closest to 
cinema—less a medium than an apparatus—because it similarly brackets the space between a 
                                                
1 On the connection of post-war art and space-age rhetoric, see Stephen Petersen, Space-Age Aesthetics: 
Lucio Fontana, Yves Klein, and the Postwar European Avant-Garde (University Park, PA: Pennsylvania 
State University Press, 2009). 
2 Furthermore, the immateriality of light is directly tied to its immense cultural value as a sign, a value 
that many critics describe as central to its deployment in works of light art. Yet Greenbergian formalism 
(discussed below), as a method of understanding works of art, prescribes that we set aside any content or 
value extrinsic to the work, focusing instead on the meaning of form. Thus, light art seems to both pursue 
and confound the modernist ideal of art as a purely self-referential exploration of neutral materials. 
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projection machine and a flat wall. However, because it does not mediate the image through the 
material substrate of celluloid and, consequently, projects only a single, “live” image, it lacks 
cinema’s most characteristic features. In fact, works like Light Bulb are best understood as 
belonging to the short-lived phenomenon of “light art,” which I will argue has cast a long 
shadow on contemporary art, even if the works themselves are only now coming to light.   
In order to explain light art’s historical significance, we will have to understand that it 
evidences not only the now-familiar post-war crisis in the concept of medium, but also the 
increasing importance to art of media. To remain with our initial example: by using the light bulb 
as both its “medium” and the image conveyed by that medium (i.e., its content), Light Bulb 
provides a literal-minded interpretation of Marshall McLuhan’s infamous, obscure adage, “the 
medium is the message.” By this, the media theorist meant that the message, or meaning, of a 
medium is not the content that it conveys, but the way in which its technical operations, by 
extending the sensory capabilities of the human body, fundamentally alters the way in which we 
know and live in the world. Light Bulb visually presents this new “understanding” of media (to 
borrow the title of McLuhan’s best-selling book of 1964) through a case study of electric light: 
because the first bulb enlarges the image of its double (in contrast with the bulbs used in film and 
slide projectors, which enlarge the imagery found on their respective filmstrips and slides), the 
“content” of the first bulb is reflexive. In other words, the bulb is its own “message.” But what 
does the bulb tell us about itself here? What is the meaning, or “message,” of the technical form 
of the medium of electric light?  
Not coincidentally, McLuhan himself positions the medium of electric light as the 
primary illustration of “the medium is the message” at the very outset of Understanding Media. 
After introducing and defining his maxim on the book’s first page, McLuhan hazards that “the 
 
 4 
instance of the electric light may prove illuminating,” even though it typically “escapes attention 
as a communication medium just because it has no ‘content.’”3_As he goes on to note, this 
medium—which appears to have no “message,” if one makes the common mistake of associating 
“message” with “content”—liberates us from the sun’s tyranny over the schedule and nature of 
our activities, and extends our vision into new and unfamiliar spaces. This ability to transform 
human life is the true “meaning” of electric light; in other words, its “message” is identical with 
the impact of its technical operations on human sensation and experience. According to 
McLuhan, it is precisely because electric light radically alters our lives despite having no other 
“content” that it is his primary example of how “the medium is the message.” In fact, he returns 
to electric light repeatedly throughout the rhetorically recursive book. For example, in the fifth 
chapter, he explicitly names electric light as the “key” to understanding media:  
If the student of media will but meditate on the power of this medium of electric light to 
transform every structure of time and space and work and society that it penetrates or 
contacts, he will have the key to the form of the power that is in all media to reshape any 
lives that they touch.4 
 
Several chapters later, McLuhan again proclaims the centrality of electric light to his theory: 
with the tone of an exasperated teacher (or prophet), he notes that it should convince, once and 
for all, anyone who doubts that the medium is, in fact, the message:  
Lighting as an extension of our powers affords the clearest-cut example of how such 
extensions alter our perceptions. If people are inclined to doubt whether the wheel or 
typography or the plane could change our habits of sense perception, their doubts end 
with electric lighting. In this domain, the medium is the message, and when the light is on 
there is a world of sense that disappears when the light is off.5  
 
                                                
3 Marshall McLuhan, Understanding Media: The Extensions of Man (Cambridge, MA: MIT Press, 1994 
[1964]), 8, 7. 
4 Ibid., 52. 
5 Ibid., 128-29. 
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In addition to explicitly positioning electric light as the chief exemplar of his maxim, 
McLuhan also chose (or, at the least, did not oppose) the use of the electric bulb as a visual icon 
of his work. Two early mass-market paperback editions of Understanding Media, from 1964 and 
1965, respectively, both feature bulbs on their covers (Fig. 1.2), and the 1967 film This is 
Marshall McLuhan: The Medium is the Massage, which aired on NBC as part of their 
“Experiments in Television” programming, opens with the image of a single bulb. With 
McLuhan in mind—as he was surely on the minds of all of the light artists—we might say that 
Ted Victoria’s Light Bulb, which also turns the electric bulb into an icon, literally and 
metaphorically shines a light on electric light. It takes electric light as its medium and its content, 
and its message is that electric light is no less radical a technology for its inconspicuous ubiquity. 
But at the same time, Light Bulb also suggests, through its obvious reference to (and literal 
instantiation of) McLuhan’s media theory, that electric light is not just a technology, but a form 
of media—one that had already inserted itself into everyday life, and increasingly was appearing 
within the practice of contemporary art, too.  
* 
In addition to arguing that “the medium is the message,” Understanding Media also 
claims that contemporary society is in the process of undergoing a profound transformation. In 
1962, McLuhan’s book The Gutenberg Galaxy—a kind of prequel to Understanding Media—
argued that the invention of the printing press was important not because of the volume or type 
of content it disseminated, but because in its wake, information and experience followed the 
same visual, sequential, hieratic logic as the printed page. In Understanding Media, McLuhan 
elaborates on the demise of this “Gutenberg Galaxy,” which had been superseded by the new 
universe of electronic media, including televisions and computers. Once again, individuals would 
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have to accommodate themselves to a disruptive technological paradigm; however, these new 
electronic media, McLuhan notes, are governed not by linear sequencing, but by the instantaneity 
and simultaneity of the electricity on which they rely. Ultimately, he argued, electronic media 
collapse time and space, liquidate the boundaries of the subject, and upset hierarchies of 
knowledge and power, leading him to prophesy the “retribalization” of society into a “global 
village.” It is perhaps the trauma of this recalibration of our “sensory ratios” and social relations 
that is evoked by the 1964 cover of Understanding Media, which features a stylized bulb eerily 
consonant with the one that floats at the top of Picasso’s 1936 masterpiece, Guernica (Fig. 1.3). 
As is well-known, this bulb symbolizes the terrifying technological superiority of the Germans 
who rained fire from their planes upon the helpless citizens, armed in the painting only with their 
candlelight (and broken swords). Similarly, McLuhan writes of electronic media as powerful, 
even unstoppable agents of rapid and devastating social transformation. 
At the cutting edge of this revolution is modern computing, enabled chiefly by the 
invention of the integrated circuit, which allowed for the miniaturization of computers, liberating 
them from the confines of the military-industrial-academic complex. It is precisely the image of 
one such circuit that we find within the pages of McLuhan’s punnily-titled 1968 book, The 
Medium is the Massage: An Inventory of Effects, a collaboration with designer Quentin Fiore that 
attempts to replicate the experience of electronic media on the printed page (Fig. 1.4). 
Presumably, the photographer of this image intended the visual rhyming between the circuit’s 
components and the finger’s dermal ridges to suggest the complicated status of individuality, and 
perhaps even humanity itself, in the nascent digital era. That message reappears elsewhere in the 
book, in a graphic in which six bold black arrows lead in different directions from a single white 
circle, under the heading “electric circuitry, an extension of the central nervous system” (Fig. 
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1.5). Given that the white circle is both the negative space where the arrows meet and also their 
origin, the diagram suggests that after electronics, the individual, whose nervous system is, of 
course, already “electric,” only exists as a node in a technologically-mediated, multi-directional 
flow of electrical energy. And just as the light bulb was used on the cover of two 1964 and 1965 
printings of Understanding Media, a 1966 printing has on its cover a collage in which the holes 
found on computer punch cards are layered over an image of an eye with Leonardo’s Vitruvian 
Man for its pupil, prefiguring the similar overlay of the technological and the human in The 
Medium is the Massage (Fig. 1.6). To underscore the meaning of the punch cards, the image has 
been rasterized, rendering it suitable for storage in binary code, or output on a monitor. Notably, 
the centrality of the eye, which explicitly foregrounds the computer as a medium not only of 
information, but also of vision, ties the computer to the humble electric bulb that had preceded it 
(and also to Guernica, in which the bulb and the eye similarly become one).  
By the late 1960s, the idea that modern society was transitioning into a new technological 
episteme had become a truism. It even informed an exhibition held in 1968, the same year that 
Ted Victoria made Light Bulbs: the Museum of Modern Art’s “The Machine as Seen at the End 
of the Mechanical Age.” Curated by K. Pontus Hultén, a key promoter of the new, international 
tendency towards technologically-inflected forms of abstraction, the exhibition demonstrated the 
importance of machines to a wide range of artists, from Leonardo da Vinci to Jean Tinguely 
(1925-91).6 The show was complemented by a pendant exhibition of juried collaborations 
between artists and engineers, held at the Brooklyn Museum and overseen by the organization 
                                                
6 While the show buckled under the weight of its premise, scholars have more recently identified the ways 
in which the logic and forms associated with industrial production, such as seriality and streamlined 
contours, influenced a range of early-twentieth-century movements, including Dadaism, Precisionism, 
and Art Deco. For example, see Richard Guy Wilson, Dianne H. Pilgrim, and Dickran Tashjian, The 
Machine Age in America, 1918-1941, exh. cat. (New York: Brooklyn Museum/Harry N. Abrams, 1986) 
and Jennifer Jane Marshall, Machine art, 1934 (Chicago: University of Chicago Press, 2012).  
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Experiments in Art and Technology (E.A.T.). The title of this exhibition, in a nod to MoMA’s 
focus on the “end” of the mechanical age, was “Some More Beginnings.” The show comprised 
works that depict or deploy electronics, including increasingly accessible forms of video and 
digital computing technologies. Though utilizing different technical materials, many of the 
works were united in their emphasis on electric light as a medium, especially as it can be 
controlled (turned on and off, or otherwise modulated) by electronic systems. Given their 
technical complexity and their use of processes that unfold over time and in space, many of them 
had to be portrayed in the show’s catalog not only through photographs (which were printed in 
low resolution and in black and white), but also through ekphrasis and an elaborate accounting of 
materials, to varying degrees of success:   
Earl Reiback, Lumia Tanus, 1968: “A digital computer was used to determine the 
configuration, speed, size, and various other parameters of a lumia box. Using a 
reiterative successive approximation method, the output was used to predict the light 
pattern and modify the design of the mechanism.” Motors, lenses, prisms, aluminum, 
steel, Plexiglas, quartz, electric lights; computer optimized program.  
 
Aldo Tambellini, Black Video 2, 1968: “The visual information on the TV monitors 
comes from an electronically made video tape which can vary in length from one hour to 
five minutes. Wave shapes move at a very high speed; at times the visual patterns of a 
voice become visible. In making the video tape, the cathode ray equipment was pushed to 
a maximum intensity of light. The audio information is a result of several improvisational 
sections, such as sound produced by neon lights or by an audio generator. A special 
control box is attached to one monitor and allows manipulation of the existing taped 
image. The image can be switched from positive to negative and inverted; light intensity 
and size can be changed; other modulations can be achieved by using an audio oscillator. 
Sounds in the room also modify the image through a microphone attached to the control 
box.” Two television monitors, video recorder, video tape, control box, audio oscillator, 
microphone.  
 
Wen-Ying Tsai, Cybernetic Sculpture, 1968: “Vertical stainless-steel rods are vibrating at 
an unvarying rate of 30 CPS, illuminated by strobe lights whose flash rate is controlled 
by sounds in the environment. In a state of synchronization, with the lights and rods at 30 
CPS, the rods appear to be still, in the shape of a harmonic curve. Any sound varies the 
strobe lights’ voltage-controlled trigger oscillator, which changes the rate of flashing. The 
difference between the vibration rate and the flash rate produces the illusion of motion in 
the rods. The greater the deviation between the two frequencies, the greater the apparent 
 
 9 
motion of the rods.” Stainless steel, stroboscopic units, voltage-controlled oscillator, 
motors.7  
 
As confirmed by the show’s title and these descriptions, “Some More Beginnings” 
reflected the rise of new paradigms in both art and technology. If MoMA’s show explicitly 
surveyed the mechanical age then drawing to a close, “Some More Beginnings,” by contrast, 
pointed towards McLuhan’s new “electronic age,” in which technology had become both more 
opaque in its operations and less material in its forms. Just as the modern mechanical age gave 
rise to a “machine aesthetic,” the electronics of this new “post-modern,” “post-industrial,” 
“information” age would develop a new aesthetic of its own—namely, an aesthetic of electronic 
light, given form by a range of kinetic, blinking, interactive, medium-defying works. Together, 
these works demonstrated in real-time that the hallmarks of the machine age—the 
industrialization of manufacturing, the standardization of consumer goods, the concentration of 
capital, the rationalization of labor, the contraction of time and space, the alienation and 
atomization of the individual, and the spectacularization of social life—were accelerating and 
giving birth to new paradigms: circuitry, customization, code, automation, instantaneity, 
ecological interdependency, feedback. Of course, “Some More Beginnings” was only the 
beginning, and was soon joined by other exhibitions that spoke to the same transformations, 
including “Cybernetic Serendipity: The Computer and the Arts” (shown at the Corcoran Gallery 
in 1969, after opening at the ICA London in 1968); “Information” (MoMA, 1970); and 
“Software: Information Technology: Its New Meaning for Art” (Jewish Museum, 1970).8 
                                                
7 Some More Beginnings: An Exhibition of Submitted Works Involving Technical Materials and 
Processes... exh. cat. (New York: Experiments in Art and Technology/Brooklyn Museum, 1968), 62, 54, 
9. 
8 The literature on these exhibitions, which typically focuses on the relationship between their “systems 
aesthetics” and Conceptualism, continues to expand. For example, see Rainer Usselmann, “The Dilemma 




This project argues that the major phenomena invoked by works like Light Bulb and 
exhibitions like “Some More Beginnings”—the artistic application of electric light, the collapse 
of the modernist notion of medium-specificity, the birth of media theory, and the rise of a new 
techno-cultural paradigm—are intimately intertwined. Though linked historically, these 
phenomena are also united theoretically, through the concept of media and its cognate, medium.  
By positioning light as an ur-medium that transcended the traditional boundaries of 
painting and sculpture, light artists and their supporters invoked the debate over Clement 
Greenberg’s high-modernist notion of medium-specificity, which was then losing ground to a 
new emphasis on “Art” as a general category. This shift, which has been theorized most 
extensively by Thierry de Duve and Rosalind Krauss (as will be discussed), manifested in the 
proliferation of hybrid or indeterminate works of art collected under designations like 
“Happenings” and “Conceptualism.” As scholars have noted, the collapse of the modernist 
notion of the medium—which artist Allan Kaprow (1927-2006) famously traced to the work of 
Jackson Pollock, and which was abetted by the rediscovery of Marcel Duchamp’s 
“readymades”—was in no small part also due to the incursion of media technologies, such as 
video, into the realm of art.9 Light art, which relied upon an electric light that metonymically 
relates to these same technologies, played its own role in this drama by confounding a material-
                                                                                                                                                       
Fernandez, “Detached from HiStory: Jasia Reichardt and Cybernetic Serendipity,” Art Journal 67, no. 3 
(Fall 2008): 6-23;  Eve Meltzer, “The Dream of the Information World,” Oxford Art Journal 29, no. 1 
(2006): 117-35; Luke Skrebowski, “All Systems Go: Recovering Hans Haacke’s Systems Art,” Grey 
Room 30 (Winter 2008): 54-83; and Edward A. Shanken, “The House that Jack Built: Jack Burnham’s 
Concept of ‘Software’ as a Metaphor for Art,” in Reframing Consciousness: Art, Mind and Technology, 
ed. Roy Ascott (Exeter: Intellect, 1991), 156-61. 
9 Allan Kaprow, “The Legacy of Jackson Pollock (1958),” Essays on the Blurring of Art and Life, ed. Jeff 




based notion of medium-specificity, undermining traditional distinctions between existing artistic 
mediums and contributing to the rise of so-called “intermedia” art.   
In adopting electric light as a medium, artists in the 1960s also registered the new 
construction of “media” as a singular noun and the concomitant emergence of media theory, both 
of which were pioneered by McLuhan’s Understanding Media. McLuhan was the first to attempt 
an ontology of “media,” understood not as the plural of individual “mediums,” but as the 
category to which all mediums belonged—a name for all of the tools or techniques through 
which humans mediate their relationship to the world. In other words, just as the discourse of art 
moved from the specific to the generic, McLuhan moved the study of communication from 
specific “mediums” to the generic form of all “media.” As we have seen though the example of 
Light Bulb, both McLuhan’s ontology of media and his use of electric light as a rhetorical figure 
are reflected by the contemporaneous uses of light in art.  
The rise of media theory is historically and conceptually linked to the rise of the “mass 
media” of the modern electronics age. The cresting of this age is also reflected by works of 
1960s light art. Though commonly supposed to have emerged in the ’60s, McLuhan explains that 
the electronic age properly began in the nineteenth century, when electricity was first regulated 
through the use of vacuum tubes and transistors. These enabled a host of new electronic 
communication technologies, from telegraphy to telephony, radio, and eventually television. 
However, the electronics age did not reach its zenith until the 1960s, when color TV became 
ubiquitous, and the invention of the integrated circuit engendered the widespread adoption of a 
new electronic device that would yield its own age: the general-purpose digital computer. 
Notably, the electronic technologies utilized by light artists ran the spectrum from established to 
emerging, including light bulbs and also photo-transistors, televisions, and computers. Walter 
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Benjamin—one of the first theorists of the mass media of photography and cinema, though not of 
“media” in toto—noted that it is only at the moment of a medium’s emergence or obsolescence 
that we are able to fully grasp its revolutionary potential.10 At the fulcrum between the end of one 
age and the beginning of another, the light art of the 1960s explored the nature of both earlier 
forms of electronic media and the computers that, in their dawning, eclipsed them.  
The move from “medium” to “media,” or from the specific to the generic, that we see in 
the end of high modernism and the rise of media theory has been echoed by recent theories of 
computers and related digital technologies, now commonly referred to as “new media.” At its 
core, the modern computer is based upon mathematician Alan Turing’s hypothetical proposal, in 
1937, of a “universal machine” that could simulate all other calculating machines. Turing’s 
model presumes the use of binary code, and it is because of binary code that the computer can 
store the data of any analog storage medium. This consequence of digital computing was 
apparent as early as 1964, when McLuhan wrote, in the pages of Understanding Media, that 
“with the new media…it is also possible to store and to translate everything,” and that “today 
computers hold out the promise of a means of instant translation of any code or language into 
any other code or language.”11  
Because the computer can absorb all existing or imagined media in the form of a code 
that can translate any medium into any other, it even has been conceptualized as the medium to 
end all mediums, the ur-medium that will make the technical distinctions between individual 
                                                
10 See Walter Benjamin, “Little History of Photography (1931),” Walter Benjamin: Selected Writings, vol. 
vol. 2: 1927-1934, ed. Michael W. Jennings, Howard Eiland, and Gary Smith (Cambridge, MA: Belknap 
Press, 1999), 507-30 and Walter Benjamin, “The Work of Art in the Age of Its Technological 
Reproducibility (Third Version) (1939),” Walter Benjamin: Selected Writings, vol. 4: 1935-1938, ed. 
Howard Eiland and Michael W. Jennings (Cambridge, MA: Belknap Press, 2003), 251-283. 
11 McLuhan, Understanding Media, 58, 80. 
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mediums obsolete. Most notably, media theorist Friedrich Kittler has argued that the “total media 
link on a digital base will erase the very concept of medium.”12 The role of light remains central 
to this liquidation of “medium” into “media.” Judging by the most recent advances, the digital 
computer seems destined to become nothing more than pure light: the medium of our online 
telecommunications is already infrared light transmitted by optical fiber networks, and the 
principle of light-based computing (which stores data not in the form of electrons on silicon 
chips, but as pulses of photons) was proven as far back as 1993.13 Based on that, Kittler has 
prognosticated that the computer will evolve into a machine that “processes light as light,” 
lending a new meaning to McLuhan’s concept of electric light as a medium without content, or 
in other words, “pure information.”14 Viewed retrospectively, many works of light art, such as 
those in Some More Beginnings, forecast precisely this fusion of all mediums in the substrate of 
light, as they use electronic components, known as “transducers,” to create visible light patterns 
controlled by sounds, and sounds controlled by visible light patterns.  
In short, the light art of the 1960s gives aesthetic form to the shift from “medium” to 
“media” across the interwoven and evolving discourses of modernist aesthetics, media theory, 
and electronic technology. Attending to the historical and theoretical imbrication of these 
discourses opens up new avenues in the ongoing debates over the relationship of art and 
technological media. Given the growing reliance of all media—high or low, visual or 
otherwise—on “new media” technologies, the long-standing bifurcation between the worlds of 
                                                
12 Friedrich Kittler, Gramophone, Film, Typewriter, trans. Geoffrey Winthrop-Young and Michael Wutz 
(Stanford: Stanford University Press, 1999 [1986]), 2. 
13 Sidney Perkowitz, Empire of Light: A History of Discovery in Science and Art (Washington, D.C.: 
Joseph Henry Press, 1996), 150. 




contemporary fine art and new media art (which each have their own institutions, canon, and 
history) increasingly seems untenable. The phenomenon of light art suggests a new narrative of 
post-war art that does not erase the historical fact of that division, but encourages us to 
productively rethink around it. For example, it allows us to understand the way in which the 
discourse of media shaped the practice of art long before the supposed emergence of “new media 
art” in the 1990s; conversely, it also demonstrates that specific artistic practices have shaped the 
discourse of media. This insight allows us to complicate not only the division between 
contemporary fine art and new media art, but also the intransigent hierarchy between artistic 
“mediums” and mass or technological “media.” Furthermore, from a methodological perspective, 
it allows us to not merely apply theories of media to objects of contemporary art, but to 
understand how contemporary art has had a role in generating those same theories. As a 
consequence, it encourages us to treat media theory not as an immutable epistemology, but as a 
dynamic text, or historical object, that develops in dialogue with the objects it describes.   
To the extent that art historical narratives have addressed the adoption of new media in 
art, they have persisted in demarcating specific “mediums” of practice, such as video art, 
computer animation, and internet or “net” art. (For example, most books on new media art tend 
to concern themselves with only one of these “mediums,” and even those with broader scopes 
tend to isolate specific ones to discuss in turn, chapter by chapter.) This contradicts the historical 
fact of early new media art’s rejection of the very concept of the medium: as we have seen, 
rather than identify their work by its material substrate and identify themselves as “painters” or 
“sculptors,” light artists like Ted Victoria predominantly operated in a hybrid and fluid field of 
cultural practice. By emphasizing light art’s incompatibility with the modernist medium, this 
project corrects the historical record, emphasizes new media’s role in the transition from the 
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modern to the post-modern period, and avoids the anachronistic and paradoxical attempt to 
create a taxonomy of new media according to the very notion of the medium that it helped render 
obsolete. Most importantly, shifting away from narrating the history of new media art as a 
history of distinct mediums ultimately allows us to view that history instead through the 
hermeneutic framework of media. Given the insights of media theory in the wake of McLuhan, 
reframing works of new media art as media emphasizes their relationship to our perceptual 
apparatus. In this way, the study of light art generates new models for understanding the 
relationship of “art” and “medium,” beyond the dominant rhetoric of the “post-medium 
condition.” 
Understanding Media 
Most contemporary authors who comment either on the nature of media or on the field of 
media studies are quick to point out the unusual etymology of “media.” Though the word’s roots 
are ancient—deriving from the Latin medius, meaning middle, or intermediary—the word 
“media” only came to denote the technical substrates of communication in the late nineteenth 
century. In his 2010 essay “Genesis of the Media Concept,” John Guillory identifies a long chain 
of Western philosophers (including Aristotle, Bacon, Hobbes, Locke, and Mill, among others) 
whose writings on representation and language seem to anticipate, or call for, the concept of 
media as we know it today. For example, while “medium” in Bacon’s day essentially connoted 
“means” (i.e., an instrument or tool used to effect a cause), Guillory argues that Bacon, by 
proposing that both words and gestures share a common function, heralds our colloquial use of 
“medium” as a way to name the different “means” by which we achieve a single goal: 
communication.15 As Guillory explains, our association of “medium” with communication only 
                                                
15 John Guillory, “Genesis of the Media Concept,” Critical Inquiry 36, no. 2 (Winter 2010): 329. 
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emerged from this long “prehistory” with the advent of new technical media, including the 
telegraph and phonograph, which allow the same content to be transferred between different 
formats, and therefore highlight the determining role of material technologies in conveying that 
content. “The proliferation of remediation by the later nineteenth century,” he explains, 
“demanded nothing less than a new philosophical framework for understanding media as such” 
(my emphasis).16 In sum, electronic media necessitated the modern concept of “media” to 
account for the importance of the tools with which information is communicated.  
That said, it was not until the 1960s that “media” commonly became used as a singular 
noun, and, concomitantly, that the field of “media studies” came into existence. As noted by W. 
J. T. Mitchell and Mark B. N. Hansen in the introduction to their anthology Critical Terms for 
Media Studies, this field has long been bifurcated. On the one hand, because of its association 
with the rise of technologies of mass reproduction, the term “media” typically circulates as 
shorthand for “mass media,” such as broadcast radio and television. The field of media studies, 
by extension, includes studies of the “political, social, economic and cultural role and impact” of 
the mass circulation of information.17 This “empirical” mode of media studies, which focuses on 
media content and shares its methods and aims with the so-called “soft sciences,” can be opposed 
to the study of the technical aspects of media formats, conducted in the spirit of the humanities. 
This latter mode focuses on “the constitution of media” and questions how they “shape what is 
                                                
16 Ibid., 346-347. 
17 W. J. T. Mitchell and Mark B. N. Hansen, “Introduction,” Critical Terms for Media Studies, ed. W. J. 
T. Mitchell and Mark B. N. Hansen (Chicago: University of Chicago Press, 2010), viii. Mitchell and 
Hansen here and in my following sentence are quoting from the Wikipedia entry on “Media Studies,” by 
which they aim to foreground the inescapability of new media. While these divisions are not firm, the 
former mode is more often the mode deployed by TV, Film, and Communication Studies scholarship.  
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regarded as knowledge and as communicable.”18 (Anthropocentric in its outlook, this division 
does not recognize the third mode of media “studies”: the writing of apparatus-centered histories 
of media, such as books on the evolution of computer graphics.) Of the two variations of media 
studies, the field of art history has greater affinity with the latter, which Mitchell and Hansen 
associate with the definition of media as “an abstraction that denotes an attentiveness to the 
agency of the medium in the analysis of social change.”19 This quasi-formalist model, which 
hereafter simply will be called “media theory,” investigates the constitutive role of media’s 
technical form in shaping human knowledge and experience.  
If this iteration of media theory emerged in the 1960s, and specifically in the writings of 
Marshall McLuhan, it was anticipated, as Guillory’s history of the concept of media suggests, by 
the first generation of writers to grapple with the effects of new electronic communication 
technologies. Though they may have lacked a unifying concept of media, authors including 
Siegfried Kracauer and Bertolt Brecht examined the material, technological basis of individual 
mediums, such as cinema and radio. The most enduringly influential of these authors, needless to 
say, is Walter Benjamin, whose primary contribution to media theory, in the words of Michael 
W. Jennings and Tobias Wilke, was his “distinct emphasis on the question of media’s function 
within more comprehensive economies of perception.”20 Instead of viewing the medium as 
merely reproductive, Benjamin emphasized the way in which the medium is productive, in the 
sense that it “actively shape[s] the sensorium of a historical collective.”21 Crucially, this capacity 
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20 Michael W. Jennings and Tobias Wilke, “Editors’ Introduction: Walter Benjamin’s Media Tactics: 




to shape the sensorium means that the medium is inherently political, as the sensorium is the 
“medium” in which bodies, technologies, and ideologies are united in configurations of control 
and power. This conception is put forward in Benjamin’s classic text, “The Work of Art in the 
Age of its Technological Reproducibility,” in which he argues that our perceptual apparatus is 
“conditioned not only by nature but by history” (including the historical development of new 
mediums), and identifies film as a medium that “serves to train human beings in those new 
apperceptions and reactions demanded by interaction with an apparatus whose role in their lives 
is expanding almost daily.”22 
As Wilke observes, Benjamin’s focus on the role of specific mediums, such as film, in 
shaping the sensorium implies that media is potentially “a structure of significantly wider scope 
than that of the technological means of reproduction.”23 Though not directly indebted to 
Benjamin, Marshall McLuhan’s writings of the 1960s, which are universally identified as the 
origin of media theory as we understand it today, explicitly pursue this idea that any object that 
shapes the sensorium is a form of media. Inspired by the writings of fellow Canadian Harold 
Innis, a political economist who developed communication theories of the written and printed 
word, McLuhan set his sights on a broader field of “communication.”24 On the first page of 
Understanding Media, McLuhan writes: 
In a culture like ours, long accustomed to splitting and dividing all things as a means of 
control, it is sometimes a bit of a shock to be reminded that, in operational and practical 
fact, the medium is the message. This is merely to say that the personal and social 
consequences of any medium—that is, of any extension of ourselves—result from the 
                                                
22 Walter Benjamin, “The Work of Art in the Age of Its Technological Reproducibility [First Version],” 
trans. Michael W. Jennings, Grey Room 39 (Spring 2010): 15, 19. 
23 Tobias Wilke, “Tacti(ca)lity Reclaimed: Benjamin’s Medium, the Avant-Garde, and the Politics of the 
Senses,” Grey Room 39 (Spring 2010): 40. 
24 See Harold Adams Innis, The Bias of Communication (Toronto: University of Toronto Press, 1951). 
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new scale that is introduced into our affairs by each extension of ourselves, or by any 
new technology.25 
 
After putting forth several examples, including that of electric light, he continues: 
Let us return to the electric light. Whether the light is being used for brain surgery or 
night baseball is a matter of indifference. It could be argued that these activities are in 
some way the “content” of the electric light, since they could not exist without the 
electric light. This fact merely underlines the point that “the medium is the message” 
because it is the medium that shapes and controls the scale and form of human 
association and action.26  
 
Because McLuhan defines a medium as “any extension of ourselves” that “shapes and controls 
the scale and form of human association and action,” essentially any human invention—not only 
technologies of communication—can be considered a form of media. For example, in the first 
pages of Understanding Media, he identifies as media not only electric light, but also written 
words, paintings, trains, and airplanes. McLuhan does allow, however, that there is something 
special about the category of electronic media, which by his own account includes telegraphy, 
radio, films, telephony, television, and computers.27 As he explained in his 1963 essay “The 
Agenbite of Outwit” (and in many other texts and interviews), “Previous technologies had been 
extensions of physical organs: the wheel is a putting-outside-ourselves of the feet; the city wall is 
a collective outering of the skin. But electronic media are, instead, extensions of the central 
nervous system, an inclusive and simultaneous field.”28  
Because they are categorically different from mechanical media in this way, the advent of 
                                                
25 McLuhan, Understanding Media, 7. 
26 Ibid., 8-9. 
27 Though this enumeration appears throughout his work, one specific source is Marshall McLuhan, 
“Playboy Interview,” Playboy Magazine, March 1969, 26-27, 45, 55-56, 61, 63. 
28 Marshall McLuhan, “The Agenbite of Outwit,” McLuhan Studies 1, no. 2 (January 1998), 
http://projects.chass.utoronto.ca/mcluhan-studies/v1_iss2/1_2art6.htm. Originally published in Location 
Magazine 1, no. 1, Spring 1963, 41-44. 
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electronic technologies produced a shocking transformation of the human sensorium. 
Importantly, McLuhan, like Benjamin, argues that artists have the sensitivity to detect the 
ongoing evolution of our sense ratios, and can therefore prepare us to cope with the changes. In 
Understanding Media, he famously writes that  
The effects of technology do not occur at the level of opinions or concepts, but alter sense 
ratios or patterns of perception steadily and without any resistance. The serious artist is 
the only person able to encounter technology with impunity, just because he is an expert 
aware of the changes in sense perception.29  
 
However, several chapters later, he also explains that anybody who possesses this capacity is an 
artist, regardless of their vocation:  
The artist is the man in any field, scientific or humanistic, who grasps the implications of 
his actions and of new knowledge in his own time. He is the man of integral awareness.  
The artist can correct the sense ratios before the blow of new technology has numbed 
conscious procedures. He can correct them before numbness and subliminal groping and 
reaction begin.30 
 
In the same passage, he notes that the rate of change of the electronic era is so rapid that whereas 
formerly, artists could be “ahead of their time,” now technology, too, is ahead of its time. As a 
consequence, artists now must “move from the ivory tower to the control tower”—that is, from 
the margins of society to the center—as “the artist is indispensable in the shaping and analysis 
and understanding of the life of forms, and structures created by electric technology.”31 One 
could say that the light artists (along with their fellow experimenters in the meeting of art and 
technology, as discussed in Chapter Two) read McLuhan’s text as a call to arms, occupying the 
“control towers” of society through their work with both the most ubiquitous and the most 
advanced forms of electronic media. 
                                                
29 McLuhan, Understanding Media, 18. 
30 Ibid., 65-66.  
31 Ibid., 65. 
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McLuhan’s attention to the specificity of electronic technologies and their relation to the 
sensorium is continued by the work of German media theorist Friedrich Kittler. In his book 
Gramophone, Film, Typewriter (originally published in German in 1986, and translated into 
English in 1999), Kittler analyzes these media using a theoretical model that merges Michel 
Foucault’s discourse analysis, Jacques Lacan’s structuralist psychoanalysis, and McLuhan’s 
media theory. In their introduction to the book, Geoffrey Winthrop-Young and Michael Wetz 
term this approach “media discourse analysis,” but more broadly, Kittler’s method is the chief 
example of the Continental strain of media theory known as “media archaeology,” after 
Foucault’s “archaeology of knowledge.”32 (As Wendy Chun has explained, the media 
archaeologists “have tended to concentrate on the logics and physics of hardware and software,” 
whereas Anglo-speaking critics, such as McLuhan, “have focused on the subjective and cultural 
effects of media, or on the transformative possibilities of interfaces.”33) Parroting McLuhan, 
Kittler writes that electronic machines “take over functions of the central nervous system, and no 
longer, as in times past, merely those of muscles.”34 He deploys the psychoanalytic orders of 
Lacan to argue that “with this differentiation—and not with steam engines and railroads—a clear 
division occurs between matter and information, the real and the symbolic.”35 In other words, 
                                                
32 Geoffrey Winthrop-Young and Michael Wutz, “Translators’ Introduction: Friedrick Kittler and Media 
Discourse Analysis,” in Freidrich Kittler, Gramophone, Film, Typewriter, trans. Geoffrey Winthrop-
Young and Michael Wutz (Stanford: Stanford University Press,  [1986]), xvi. 
33 Wendy Hui Kyong Chun, “Introduction: Did Somebody Say New Media?,” New Media, Old Media: A 
History and Theory Reader, ed. Wendy Hui Kyong Chun and Thomas Keenan (New York: Routledge, 
2006), 4. One prominent take on media archaeology is Siegfried Zielinski, Deep Time of the Media: 
Toward an Archaeology of Hearing and Seeing by Technical Means (Cambridge, MA: MIT Press, 2006). 
34 Kittler, Gramophone, Film, Typewriter, 16.  
35 Ibid. For Kittler, the “real” aligns with the gramophone, which records an unedited spectrum of acoustic 
information; the “symbolic” aligns with the typewriter, which mechanizes the semiotic system of 
language; and the “imaginary” aligns with film, the continuity of which is “imagined” by the viewer. 
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electronic media reproduce the layers of psychic phenomena as technological paradigms, so that 
they constitute not only the psychic life of an individual, but also the entirety of our 
technological milieu. More fundamentally, this means that there is a correspondence between the 
operations of technology and our inner psychic life. Like McLuhan (and Benjamin before him), 
Kittler’s media theory views media as a direct link between bodies and technologies. 
Under the influence of the early writings of Foucault, Kittler characterizes this link as the 
circuit through which knowledge and power flow. Notoriously, Kittler denies the human subject 
any real agency in relation to this circuit. For example, he has argued—in the opening line of his 
most famous book, no less—that “media determine our situation.”36 Furthermore, media have 
evolved according to their own logic, which we only come to understand retrospectively: “Those 
early and seemingly harmless machines capable of storing and therefore separating sounds, 
sights, and writing ushered in a technologizing of information that, in retrospect, paved the way 
for today’s self-recursive stream of numbers.”37 This has allowed his work to be categorized as a 
primary example of technological determinism—a charge also leveled at McLuhan. In his 
criticism of McLuhan, Marxist theorist Raymond Williams associates technological determinism 
with the assumption that new technologies are produced “by an essentially internal process of 
research and development, which then sets the conditions for social change and progress.”38 
Though McLuhan arguably did reify technology’s determining role in shaping experience, the 
charge more fairly sticks to Kittler (as McLuhan, like Benjamin before him, at times allowed that 
media are susceptible to our motivated programming). As Winthrop-Young and Wutz note, 
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Kittler consequently shares an affinity with Jean Baudrillard, who in his essay “Requiem for the 
Media” argues that media are never ideologically neutral, in opposition to media theorist Hans 
Magnus Enzensberger, who Baudrillard thought naively wanted to “liberate” media from 
repressive ideology.39  
While Kittler’s anti-humanistic, anti-anthropocentric stance has been explained as a 
strategic response to the prevailing trends of the German academe of his day, his extremism has 
prompted some theorists to emphasize the mutual constitution of media and human life.40 A 
prominent example is Mark B. N. Hansen, who in his 2006 book New Philosophy for New Media 
and elsewhere has mobilized Bernard Stiegler’s theory of “epiphylogenesis,” or the co-evolution 
of humans and technics, to claim that a medium is fundamentally “an environment for life.”41 
This position is summarized in Hansen and Mitchell’s essay on media: based in part on their 
reading of McLuhan, they argue that “media are themselves mediated,” or “constituted,” by 
“exchanges among the dimensions of individual subjectivity, collective activity, and technical 
capability.”42 This leads them to conclude, contrary to Kittler, that “rather than determining our 
situation, we might better say that media are our situation.”43 
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This conception of media as fundamentally imbricated with the human (rather than being 
external to it) is related to the more recent move of media theory away from the attempt to define 
any fixed ontology of media, giving greater emphasis to the way in which the concept of 
media—and also the concept of each individual medium—is produced through the confluence of 
technology and discourse. This allows for both media and medium alike to be viewed and 
understood as the dynamic products of knowledge/power, as well as its agents. As Eva Horn 
argues in “There Are No Media,” her introduction to a survey of recent German media theory, 
“Media are not only the conditions of possibilities for events, but are in themselves events: 
assemblages or constellations of certain technologies, fields of knowledge, and social 
institutions.”44 The aim of “McLuhan’s Bulbs” is to contribute to this new body of media theory 
by explaining how the historical construction of “media” as a theoretical object in the 1960s was 
in dialogue with the contemporaneous “event” of light becoming an artistic medium.  
Theories of New Media 
The trend towards understanding mediums as “events,” rather than attempting to define 
their ontological essence, is partly a reaction against a generation’s fixation on defining “new 
media.” This term, which originated in the mid-1990s, is inseparable from the profound 
technological, social, and economic changes engendered by the rise of the “world-wide web.” 
Though the web was properly inaugurated by the adoption of the universal Transfer Control 
Protocol/Internetwork Protocol (TCP/IP) in 1983 (based on research dating to the 1960s), the 
technologies that govern today’s web were established by Tim Berners-Lee in 1989, including 
Hypertext Markup Language (HTML), Uniform Resource Locators (URL), and Hypertext 
Transfer Protocol (HTTP). However, it was only after 1994, when Netscape brought out the first 
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commercial “browser,” that the web became a commonplace medium of everyday interaction. 
Soon thereafter, major media companies began establishing special divisions devoted to this 
“new media” (so named to distinguish it from the “old” media of print, radio, or television), 
thereby associating computers and the web with the term “new media” in popular discourse.45 
A central debate encoded in the very name of “new media” is whether they are simply 
another link in a long chain of successive “new” media, and therefore will cease to be “new” at a 
certain point in the future. Because of the techno-utopian rhetoric that accompanied the PC 
revolution and rise of the web—derisively named the “Californian ideology” by media theorists 
Richard Barbrook and Andy Cameron in 1995—it was more commonly asserted that, to the 
contrary, new media are “new” in the sense that they are profoundly different from all other 
media that came before.46 In other words, new media are “new” not only chronologically, but 
also categorically. Though cultural theorists such as Donna Haraway and Jean Baudrillard began 
examining the effects of what would later become “new media” as early as the 1980s, the first 
sustained attempt to theorize the intrinsic properties of new media was Lev Manovich’s 2001 
book The Language of New Media. Almost fifteen years old, it remains the cornerstone of new 
media studies; though many have been written in its wake, “there are very few books on new 
                                                
45 Because of the strong cultural association between “new media” and digital and internet technologies, I 
find it problematic that some authors, in an attempt to connect maligned new media art practices with 
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Media in Art, 2nd ed. (London: Thames & Hudson, 2005). 
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media worth reading” aside from this book, as media theorist Alexander Galloway claimed on 
the occasion of its tenth anniversary.47 
At the outset of the book, Manovich explains that, contrary to the colloquial use of the 
term “new media” to designate media that is either exhibited or distributed digitally (such as the 
online edition of a printed newspaper), the computer now “affects all stages of communication” 
and “all types of media.”48 More critically, “the translation of all existing media into numerical 
data accessible through computers” fundamentally turns media into “simply another set of 
computer data,” leading Manovich to proclaim that, in the wake of the computer, “media become 
new media.”49 The fact that media are now computer data means that in order to understand their 
“language,” we must understand the ways in which computers process data. Most fundamentally, 
computers represent data through binary code, meaning that data is represented numerically. 
These numbers can be subject to algorithmic processing, and as a consequence, media become 
programmable; also, because numbers are discrete, continuous flows of information must be 
sampled into discrete units, and consequently, media have become quantifiable.50 The second 
characteristic of computer data is that it is modular, exemplified by the structural computer 
programming that emerged in the 1970s, which allows for increasingly complex programs to be 
assembled from autonomous modules.51 Every “new media object” (Manovich’s catchall term 
for “graphics, moving images, sounds, shapes, spaces, and texts that have become computable”) 
                                                
47 Alexander R. Galloway, “What Is New Media? Ten Years After The Language of New Media,” 
Criticism 53, no. 3 (Summer 2011): 377. 
48 Lev Manovich, The Language of New Media (Cambridge, MA: MIT Press, 2001), 19. 
49 Ibid., 20, 25. 
50 Ibid., 27-28. 
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is similarly modular, whether the units are pixels on a screen or characters of text.52 The fact that 
computer data (and by extension, new media objects) are both numerical and modular means that 
the process of their creation, editing, distribution, etc. can be automated, and that their existence 
is fundamentally variable: whereas industrial manufacturing allowed for human designs to be 
produced in identical copies, new media can auto-generate media objects that are inherently 
modifiable.53 Thus Manovich claims that “the logic of new media fits the logic of the 
postindustrial society, which values individuality over conformity,” an insight that foreshadowed 
the rise of “big data” and “data mining” in the era of Web 2.0.54 
Several authors have taken issue with Manovich’s book, especially in regards to his 
privileging of cinema as a prototype of new media. For example, Manovich summarizes his own 
argument thusly: “the visual culture of a computer age is cinematographic in its appearance, 
digital on the level of its material, and computational (i.e., software driven) in its logic” 
(emphasis in the original).55 In the eyes of Mark Hansen and others, this undermines Manovich’s 
attempt to explain what makes new media “new.”56 Goeffrey Batchen also complains that 
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Manovich fails to convince that “new” media are, in fact, new, countering that all of the 
attributes that he associates with new media existed or were imagined in the nineteenth century.57 
(Arguably, however, they did not develop to the same extent, or co-exist to the same degree, as 
they do in new media.) As Galloway explains, Manovich implicitly views new media as 
software, while other theorists prefer to think about new media through the lens of hardware, 
networks of information, or the specific forms of social interaction it facilitates or impedes. 
Others accuse Manovich, somewhat fairly, of being too much of a formalist—of defining new 
media by its formal operations, at the expense of attending to the ways in which it is shaped by 
cultural and historical forces.58  
Perhaps most significantly, Manovich’s emphasis on the radical newness of new media is 
opposed by Jay David Bolter and Richard Grusin’s 1999 book Remediation: Understanding New 
Media. In an echo of McLuhan’s proclamation that all mediums cannibalize other mediums—as 
when cinema becomes the content of TV, or speech becomes the content of writing—the authors 
insist that emergent mediums enter into competition with existing mediums though the process 
of “remediation,” or “the representation of one medium in another.”59 This remediation is 
governed by the twin operations of “immediacy” (i.e, the transparency of mediation) and 
“hypermediacy” (i.e., the opacity of mediation); paradoxically, each of these strategies is a way 
of authenticating the newer medium’s greater purchase on “the real.”60 While remediation is “a 
defining characteristic of the new digital media,” it is not natively digital: from Renaissance 
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perspective painting onwards, one can “identify the same process throughout the last several 
hundred years of Western visual representation.”61 If new media can be said to be “new,” it is not 
because they remediate, but only because they remediate—and are themselves remediated—in 
new ways.62 
As indicated by Bolter and Grusin’s work, some new media theorists are putting aside the 
question of whether, or how, new media are new, and instead are attempting to think old and new 
media together. This trend was first surveyed by the 2006 anthology New Media, Old Media. In 
its introduction, editor Wendy H. K. Chun explains that each iteration of “new” media allows 
older media to be “rediscovered and transformed” in their wake, and that these “old” media in 
turn frame our understanding of the new; in other words, “new” and “old” are not absolute 
descriptors, but inform each other, in a dialogical operation.63 Thus, the essays in the volume, 
instead of trying to identify which media are new, or what attributes make new media “new,” 
concentrate “on what—culturally, technologically, ideologically—enabled such adjectives to be 
applied to the Internet and other media classed as new” in the first place.64  
While taking these responses to Manovich’s work into consideration, this study agrees 
with Manovich on three key points. First, it agrees with both him and Kittler that digital 
computing does, in fact, transform media in a profound way. However, new media’s specific 
attributes—which may or may not be “new,” depending on how one frames the question—are 
less important than the fact that new media erase the technical distinction between data streams, 
resulting in what Manovich calls the “computer metamedium” in his most recent book, 2013’s 
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Software Takes Command. He borrows this term from software pioneer Alan Kay, who defined 
the computer as a “metamedium” on the grounds that its content is “a wide range of already-
existing and not-yet-invented media.”65  
Of course, the computer metamedium only virtualizes and equalizes, or flattens, media at 
the level of data. This data still must be translated into formats perceivable by the human 
sensorium, whether as images that are viewed by the eyes, sounds that are heard by the ears, etc. 
Kittler admits as much in Gramophone, Film, Typewriter: after claiming that “inside the 
computers themselves everything becomes a number: quantity without image, sound, or voice,” 
he begrudgingly admits, “but there still are media”—although those media are now reduced to 
being mere “surface effects,” or “eye wash.”66 For Hansen, this new relation of media to data is 
what makes new media “new”: because of the computer, “arguably for the first time in history, 
the technical infrastructure of media is no longer homologous with its surface appearance,” 
giving media “a new vocation,” namely, “to mediate our indirect relation with computational 
networks,” or “[mediate] the conditions of mediation.”67 Despite the computer’s “indifference to 
medial difference,” digital data still requires an interface engineered to suit the capacities of the 
human body, and it is precisely this that “makes it media in the first place.”68 If this study agrees 
with Manovich and Kittler that the digital medium technically renders obsolete the idea that 
media intrinsically are linked to the human sensorium, it also agrees with Hansen’s emphasis on 
the fact that media persist—even if only in a ghostly form, as a kind of vestigial supplement to 
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the computer metamedium. In other words, this study addresses not so much the death of the 
medium, but its ongoing transformation. In the realm of the visual, as Jonathan Crary has 
explained, this transformation hinges on the substitution of camera-based analog media 
technologies—which preserve a form of indexical mimesis—by digital visualization programs.69 
The light art of the 1960s heralds this abstraction of the image by recasting light as not only a 
medium of vision—comprising electromagnetic wavelengths that our bodies transform into 
images—but also as a medium of information. Notably, in the case of interactive light art 
installations, this information circulates through systems that join bodies and technologies in 
cybernetic feedback loops that increasingly function as systems of control.   
The argument that ’60s light art addresses the elision of “medium” into “media” follows 
from a second point made by Manovich: that “the foundations necessary for the existence of 
such [sic] metamedium were established between the 1960s and the late 1970s,” as “during this 
period, most previously available physical and electronic media were systematically simulated in 
software, and a number of new media were also invented.”70 Manovich has articulated this same 
point elsewhere, in more concrete terms:  
Although modern computing has many conceptual fathers and mothers, from Leibnitz to 
Ada Lovelace, and its prehistory spans many centuries, I would argue that the paradigm 
that still defines our understanding and usage of computing was defined in the 1960s. 
During the 1960s the principles of the modern interactive GUI were given clear 
articulation (though practical implementation and refinement of these ideas took place 
later, in the 1970s at Xerox PARC). […] Other key developments that also took place in 
the 1960s and early 1970s were the Internet, Unix, and object-oriented programming.71 
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Finally, this study agrees with Manovich that new media is actually composed of two 
“layers”— a “computer layer” and also a “cultural layer”—that influence each other.72 In The 
Language of New Media, Manovich explains that the fact of this hybridity is new media’s fifth 
attribute, which he names “cultural transcoding.” The mutual constitution of technology and 
culture through this “transcoding” is why he claims that “to understand the logic of new media, 
we need to turn to computer science.” 73 (The concept of “cultural transcoding” informs the 2003 
anthology The New Media Reader, which deliberately juxtaposes cultural artifacts, such as 
literary texts, with documents from the history of computing, in order to show the parallel 
development of “new media” in the social and technological realms.74) This study assumes that 
“cultural transcoding” is, in fact, an attribute of all media, and consequently, in order to 
understand light art, we will need to attend to its electronic components, including televisual and 
digital technologies. 
Narratives of New Media Art 
At the same time that the term “new media” began circulating in commercial and 
theoretical circles, it also began circulating among a particular set of artists, curators, and critics.  
Though its use is still contested, in the 1990s, the term “new media art” began to supplant other 
names for art made with computer technologies, such as “electronic art,” “computer art,” or 
“digital art.”75 (The history of “computer art” in particular will be discussed in Chapter Four.) As 
                                                
72 Manovich, The Language of New Media, 46. 
73 Ibid., 48. 
74 Noah Wardrip-Fruin and Nick Montfort, eds., The New Media Reader (Cambridge, MA: MIT Press, 
2003). 
75 See, for example, Frank Popper, Art of the Electronic Age (New York: Harry N. Abrams, 1993) and 
Margot Lovejoy, Digital Currents: Art in the Electronic Age, 3rd expanded ed. (New York: Routledge, 
2004). For my purposes, I follow Johanna Drucker, who outlined these slippery terms in her study of new 
media art: “The term digital always refers to media that make use of encoded information in the form of 
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described in the movement’s most coherent (though certainly not most exhaustive) account, 
Mark Tribe and Reena Jana’s 2006 New Media Art, the new appellation designated “works—
such as interactive multimedia installations, virtual reality environments and Web-based art—
that were made using digital technology.”76 Most obviously, “new media art” aimed to explore 
the potentials of new media, and particularly its intersection with forms of control: early 
examples parodied corporate websites, drew attention to increasingly ubiquitous forms of 
surveillance, and “hacked” into both virtual and physical representations of power. In turning the 
very materials and logic of neo-liberal global capital against itself, these artists implicitly 
endorsed the rhetoric that positioned new media as double-edged technologies, capable of both 
implementing and resisting forms of control.77 
Less obvious was new media art’s relationship to the narratives, priorities, and objects of 
“mainstream” contemporary art. Exiled beyond the domain of the market by both the market’s 
indifference and its own antipathy to commodification, new media art was supported by an 
alternative network of institutions founded in the wake of the “art and technology” movement of 
                                                                                                                                                       
bits. Generally, these are electric or electronics, but binary code can exist outside an electronic 
environment. Likewise, the terms electric and electronic refer to art using electric current and art using 
some form of transistor that, again, may or may not be digital. The phrase new media is technologically 
imprecise and generally refers to a heterogeneous field of electronic tools, some of which are analog, 
some digital, and some hybrids of the two. The contemporary development of these technologies and their 
integration in a relatively short time span in the decades of the mid-twentieth century tends to conflate the 
terms. The significance of their difference resides in the specific conceptual premises that can be brought 
to bear in the production and manipulation of information in abstract form in digital work. Electric and 
electronic instruments can be intervened in with little mediation, whereas the encoded condition of 
information in binary form introduces another layer of mediation into the structure of any activity using 
digital devices.” Johanna Drucker, “Interactive, Algorithmic, Networked: Aesthetics of New Media Art,” 
in At a Distance: Precursors to Art and Activism on the Internet, ed. Annmarie Chandler and Norie 
Neumark (Cambridge, MA: MIT Press, 2005), 54, fn 5. 
76 Mark Tribe and Reena Jana, New Media Art (Köln: Taschen, 2006), 6. In the spirit of its subject, the 
authors have translated the book into an online wiki, freely accessible at 
https://wiki.brown.edu/confluence/display/MarkTribe/New+Media+Art 
77 The classic theory of control and its relation to the postindustrial economy is Gilles Deleuze, 
“Postscript on the Societies of Control,” October 59 (Winter 1992): 3-7. 
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the 1960s and 1970s.78 These include NYU’s Interactive Telecommunications Program (ITP), 
founded 1979; the Ars Electronica festival in Linz, Austria, also founded 1979; MIT’s Media 
Lab program, founded 1985; and the Inter-Society for the Electronic Arts (ISEA), founded 1990. 
Powered by new media art’s initial momentum, these institutions proliferated, and now include 
Rhizome, founded by Mark Tribe (initially as an e-mail list) in 1996; Eyebeam Art + Technology 
Center in New York City, founded 1997; and the Zentrum für Kunst und Medientechnologie 
(ZKM) in Karlsruhe, opened 1999.  
Throughout the 1990s, popular culture became increasingly enamored of the myth of the 
web, transforming the formerly niche literary genre of cyberpunk into a mainstream 
phenomenon. While the history of “dot-com” mania is beyond the scope of this project, it can be 
represented metonymically by the outbreak of Hollywood films that thematized the web (often 
both glamorizing and mischaracterizing it in the process). In 1995 alone, these films included 
Hackers, starring Angelina Jolie; Johnny Mnemonic, directed by artist Robert Longo and starring 
Keanu Reeves, in advance of his role as “Neo” in 1999’s The Matrix; and The Net, starring 
Sandra Bullock. In a parallel move, major established institutions of mainstream art began to 
exhibit and collect new media art, and to hire new media art curators. Beginning with 1997’s 
Documenta X, which was the first major venue to include “net art,” the trend accelerated, with 
                                                
78 The “Art and Technology” movement encompassed early initiatives that sought to foster collaborations 
between artists and engineers, such as Experiments in Art and Technology (E.A.T.), founded in New 
York in 1966, and the “Art and Technology” program at the Los Angeles County Museum of Art, 
founded 1969. In the 1970s, as fears of the “technocracy” grew and media technologies became more 
accessible, its momentum dissipated into experiments with art and distinct technological media, such as 
video, lasers, holography, and computer animation. On the failure of this first generation of Art and 
Technology, see Anne Collins Goodyear, “From Technophilia to Technophobia: The Impact of the 
Vietnam War on the Reception of ‘Art and Technology’,” Leonardo 41, no. 2 (2008): 169-73, and Jack 
Burnham, “Art and Technology: The Panacea That Failed,” in The Myths of Information: Technology and 




SF MOMA hosting “010101: Art in Technological Times” in the spring of 2001, and the 
Whitney launching its online site for net art, “Artport,” in 2002, to cite two prominent examples. 
This tunneling of new media art into the fortresses of the mainstream art establishment 
was buttressed by rhetoric that connected it—sometimes forcibly—to the history of art. For 
example, Tribe and Jana explain that new media art sits at the intersection of two “domains.” 
One is technological art, i.e., art made with “technologies which are new but not necessarily 
media-related,” such as robots and genome sequencing.79 But the other is “media art,” i.e., “art 
forms that incorporate media technologies which by the 1990s were no longer new,” such as 
video art and experimental film.80 They also repeat the now-commonplace gesture of connecting 
the new media art of the 1990s to the long history of twentieth-century experiments with new 
technologies and new paradigms of representation, from Dada, Futurism, and the Bauhaus to Pop 
and Conceptualism. The chain of new media art’s precedents extends up into the 1980s, as the 
authors identify the tendency of new media artists to invite participation and work 
collaboratively as a response to postmodernism’s rejection of modernist notions of originality 
and authorship.81 Yet despite these assertions of new media art’s pedigree—which are rarely 
premised on direct lines of influence and more often than not fail to convince—new media art 
has languished at the margins of the mainstream art world, as both its materials and its priorities 
render it inimical to the market and the museum alike. 
                                                
79 Tribe and Jana, New Media Art, 7. 
80 Ibid. 
81 Ibid., 12-13. The authors admit that the collaborative nature of many early new media art projects was 
also fueled by the practical need for artists to collaborate with others who possessed the technological 
skills they themselves lacked. 
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Tribe and Jana’s New Media Art—published in Taschen’s “Basic Books” series—is 
representative of a spate of publications that similarly attempt to survey an inchoate field for a 
non-academic audience, such as Bruce Wands’s techno-fetishistic, disposable Art in a Digital 
Age (Thames and Hudson, 2006), and new media art curator Christiane Paul’s much more 
readable Digital Art (for Thames and Hudson’s “World of Art” series, 2nd edition 2008). Within 
the academe, the self-proclaimed first attempt to address the history of media art from within the 
framework of art history was Oliver Grau’s 2007 edited anthology MediaArtHistories, a project 
closely tied to the seminal 2005 conference at the Banff Centre, “REFRESH!: The First 
International Conference on the Histories of Media Art, Science, and Technology.” In the book’s 
introduction, Grau explicitly states that his goal is to move “media art history” (encompassing 
the history of new media art, as well as the history of other media technologies, like 
photography, film, video, and lesser-known experiments from the 1960s to the 1980s) “into the 
mainstream of art history.”82 Just as The New Media Reader aims to enrich the history of media 
culture through juxtaposition with the history of technological media, MediaArtHistory aims to 
deepen the history of technological media with the critical gaze of the art historian’s “trained 
eye.”83  
Grau’s anthology was published by Leonardo Books, an imprint on MIT Press that is 
overseen, like its sister journal, by the non-profit organization Leonardo/ISAST (International 
Society for the Arts, Sciences, and Technology). Though it has published scholarly work on the 
intersection of art and technology for decades, its aim, as articulated on its current website, is to 
“foster collaborative explorations” between “practitioners in art, science and technology,” 
                                                
82 Oliver Grau, ed., MediaArtHistories (Cambridge, MA: MIT Press, 2007), 8. 
83 Ibid., 12. 
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bringing it into alignment more with SIGGRAPH (the annual conference of the computer 
graphics industry) than CAA (the American association of professional art historians). Because 
Leonardo is specifically geared towards artists and applied scientists (and not art historians), it 
would be fair to claim that Grau’s goal to turn art history’s “trained eye” on media art has been 
more successfully implemented by projects addressing other audiences. Spear-headed since 2000 
by the journal Grey Room—the name of which invokes a space between the “black box” of 
technology and the white cube of the art gallery—a generation of scholars have re-written the 
history and theory of modern and contemporary art through the lens of media, and vice versa. 
Their texts examine specific objects from the histories of systems aesthetics, expanded cinema, 
intermedia, video art, avant-garde film, computer programming, and beyond. Many examples of 
this new scholarship, after which this project is modeled, will be consulted throughout the 
following chapters.84 
Despite these myriad attempts at brokering a theoretical, historical, and institutional 
rapprochement between art and media, a palpable gap remains between new media art and the 
so-called “mainstream contemporary art world.” Though it problematically papers over the fact 
that there are multiple art worlds, and not one, the concept of an “art world” refers to the 
discourse defined by galleries, auction houses, museums, and art magazines (as well as by the 
myriad forms of labor and instruments of capital that sustain them).85 The magnitude of this gap 
                                                
84 The Editor’s introduction to the inaugural issue of the journal explicitly foregrounds the impact of new 
media on the practice of art history today, noting that “given recent technological developments and the 
continuing debates about the aesthetic practice and perceptual modalities surrounding television, 
surveillance technology, computerization, and the ‘society of the spectacle,’ considerations of media have 
become important, indeed unavoidable, topics in understanding the history of architecture and art.” The 
Editors, “About Grey Room...”, Grey Room 1 (Autumn 2000): 5. 
85 The original theorization of “the art world” is Arthur Danto, “The Artworld,” The Journal of 
Philosophy 61, no. 19 (October 15, 1964): 571-84. Danto explains that the art world, which stands apart 
from “the real world,” has its own history and theory, which allows people within the art world to 
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was revealed by “mainstream” art critic Claire Bishop’s 2012 essay “Digital Divide: 
Contemporary Art and New Media,” which engendered a heated response from the self-
identified new media art community. Published within the pages of Artforum’s 50th anniversary 
issue—devoted to the theme of “Art’s New Media,” in a significant attempt to think the histories 
of contemporary art and media together—the essay diagnoses mainstream contemporary art with 
an allergy to new media, and yet is also symptomatic of that allergy. Noting that contemporary 
life is shaped by digital technology, and that mainstream contemporary art is produced using 
digital technology, Bishop asks why artists have failed to “thematize,” or “reflect deeply” on, 
“the digitization of our experience.”86 The answer, she claims, is that they have “repressed” 
technology’s influence, which, like all repressions, returns in the form of unconscious 
expressions. In some cases, this leads to a fascination with things opposed to the digital: analog 
media, face-to-face interactivity, tactility, rarity. In others, it leads to a (camouflaged) 
capitulation to the hallmark operations of the digital: recontextualization, free association, 
bottomless research, grazing. The cost of this repression, according to Bishop, is the future of art: 
by remaining “analog in appearance” while being “digital in structure,” contemporary art 
surrenders to the priorities of the market, ceding the utopian promise of the digital revolution.87 
What incensed readers of Bishop’s text—which will stand as an important document in 
the literature on new media art—is her refusal to look outside of the parameters of the 
mainstream contemporary art world, in order to discover if perhaps other artists, in other worlds, 
                                                                                                                                                       
distinguish art objects from non-art objects. His formulation has been updated by Pamela M. Lee, 
Forgetting the Art World (Cambridge, MA: MIT Press, 2012), in which the author argues that in the wake 
of globalization, the art world no longer stands apart from the “real world,” but rather, has been absorbed 
into it. 
86 Claire Bishop, “Digital Divide: Contemporary Art and New Media,” Artforum, September 2012, 436. 
87 Ibid., 441. 
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were not so fully “repressed.”88 After discussing a few mainstream artists who, in her estimation, 
do “thematize…the digitization of our experience,” she goes on to write: 
But these exceptions just point up the rule. There is, of course, an entire sphere of “new 
media” art, but this is a specialized field of its own: It rarely overlaps with the 
mainstream art world (commercial galleries, the Turner Prize, national pavilions at 
Venice). While this split is itself undoubtedly symptomatic, the mainstream art world and 
its response to the digital are the focus of this essay.89 
 
Of course, if this split is “symptomatic,” the “disease” it allows us to diagnose is not that Bishop 
is prejudiced, but that art worlds are, in fact, hermetic biospheres, sustained by their own critical 
discourses, institutions, and networks (be they networks of people, capital, or ideas). If Bishop 
had sought—and found—artists who are following her prescription in the new media art world, 
it only would have raised the question, very similar to her initial one, of why the contemporary 
art world was not according them any attention. In other words, we would still face the urgent 
question of why contemporary art does not value this kind of work.90  
The attempt to answer just that question has guided the recent work of two of new media 
art’s most important critical voices: Domenico Quaranta and Edward Shanken. They each 
                                                
88 An account of the fracas is given by Paul Teasdale, “Net Gains: Claire Bishop Versus the Internet,” 
Frieze, March 2013, 15.  
89 Bishop, “Digital Divide,” 436. 
90 The sense that new media art continues to be excluded from the more mainstream art world primarily 
because of the incapacity of curators, dealers, collectors, and conservators to understand its peculiar 
exhibition and conservation needs has inspired a cottage industry of books, symposia, etc. on these 
matters. See, for example, Christiane Paul, New Media in the White Cube and Beyond: Curatorial Models 
for Digital Art (Berkeley: University of California Press, 2008). However, it is not true that new media art 
has been completely ignored from mainstream narratives in recent years. Take, for example, the inclusion 
of an essay on digital art in a textbook on contemporary art: María Fernández, “‘Life-like’: Historicizing 
Process and Responsiveness in Digital Art,” in A Companion to Contemporary Art Since 1945, ed. 
Amelia Jones (Malden, MA: Blackwell Publishing, 2006), 557-81. As of 2015, the tide definitely seems 
to be turning, with new media art again gaining a modicum of institutional legitimacy, as evidenced by 
the 2015 New Museum Triennial and the publication of an anthology, co-edited by Triennial curator 
Lauren Cornell along with Ed Halter, on internet art since 2002. See Lauren Cornell and Ed Halter, eds., 
Mass Effect: Art and the Internet in the Twenty-First Century (Cambridge, MA: MIT Press, 2015). 
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approach the answer in different ways, however. In a note preceding the 2013 English translation 
and reworking of his 2010 book on new media, now entitled Beyond New Media Art, Quaranta 
notes some of new media art’s key advances, such as the appointment of Rhizome executive 
director Lauren Cornell to the position of curator at the New Museum in 2012, with which 
Rhizome has been affiliated since 2003. Yet he complains that these do not offset the fact that 
“the ‘new media art world’ has as yet little or no visibility in the contemporary art world.”91 The 
problem, he explains, is that new media art is not a genre, or a movement, or a medium; rather, it 
is a social grouping: “what the expression New Media Art really describes is the art that is 
produced, discussed, critiqued and viewed in a specific ‘art world’, that we will call the ‘New 
Media Art world.’” New media art is therefore constitutionally illegible and without value when 
viewed from other perspectives: from the perspective of the industries that develop its 
technologies, it has to be deemed frivolous and impractical, while the mainstream contemporary 
art world must view its aesthetics “as a vacuous celebration of technology.” 
While this seems a fair appraisal of the situation, Quaranta’s proposals to move “beyond 
new media art” are contradictory. On the one hand, he suggests that new media art simply 
dissolve itself, as only by jettisoning its name, as well as the “the perspective it embodies and the 
associations it implies,” and “its characteristics, and its history,” will it gain entry into the 
mainstream art world. In fact, perhaps as a result of disavowals like Bishop’s, many artists and 
curators who are aligned with new media art have begun distancing themselves from the term. 
But without its name or perspective or history, what, exactly, would be imported into the 
mainstream art world after new media art’s dissolution? Towards the end of the book, he more 
                                                
91 Domenico Quaranta, Beyond New Media Art (Brescia: LINK Editions, 2013). This book was released 
as an e-book with an option to print-on-demand and has no page numbers; consequently, no subsequent 
quotations will be footnoted.   
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productively argues that new media art’s “‘borderline’ status and dynamism should not only be 
acknowledged but cultivated, and if possible, reinforced”: 
like a business incubator, the New Media Art world has to act as an incubator for the 
other, more solid art worlds, creating the ideal situation for the development of advanced, 
risky, financially unsustainable or aesthetically challenging work, and subsequently 
enriching those arenas that, not out of conservatism but due to their very characteristics, 
would have nipped it in the bud.92 
 
This prescription is less absurd than liquidating the idea of new media art into mainstream art; 
but even if it is more practical, it is also more radical, in the sense that it advocates for new 
media art as an oppositional practice that rubs mainstream art against the grain.   
Shanken’s more nuanced theorization of the relationship between new media art and 
mainstream contemporary art assumes that the “digital divide” is, in fact, an historical fiction. 
(Notably, Shanken is the author of Art and Electronic Media, the most comprehensive survey of 
new media art, and has championed the creation of a new field of art history he calls “art and 
technology studies.”)93 While he has extensively argued for the homology of Conceptualism and 
early forms of new media art—especially the “telematic” work of Roy Ascott—Shanken’s 
provisional essay “Contemporary Art and New Media: Towards a Hybrid Discourse” builds its 
argument around the affinity between new media art and relational aesthetics, as theorized by 
Nicolas Bourriaud.94 In a sense, Shanken’s essay, which pre-dates Bishop’s, similarly diagnoses 
                                                
92 This echoes contemporaneous prescriptions for media theory, which, for example, have called for 
media studies to remain a method, rather than a field. See Horn, “Editor’s Introduction: ‘There Are No 
Media’,” 10. 
93 See Edward A. Shanken, Art and Electronic Media (London: Phaidon Press, 2009) and Edward A. 
Shanken, “Historicizing Art and Technology: Forging a Method and Firing a Canon,” in 
MediaArtHistories, ed. Oliver Grau (Cambridge, MA: MIT Press, 2007), 43-70. Aside from Shanken, the 
most prolific scholar of new media art is Frank Popper; see his Electra: L’électicité et l’électronique dans 
l’art au XXe siècle, Frank Popper, ed., exh. cat. (Paris: Musée d’Art Moderne de la Ville de Paris, 1983) 
and Popper, Art of the Electronic Age. 
94 See, for example, Edward A. Shanken, “Art in the Information Age: Technology and Conceptual Art,” 
Leonardo 35, no. 4 (2002): 433-438 and Edward A. Shanken, “Cybernetics and Art: Cultural 
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a “repression”: while Bourriaud’s book Relational Aesthetics is “full of new media metaphors 
and references, new media art is all but absent from his analysis.”95 Instead of merely arguing 
that Bourriaud should have considered works of new media art as examples of relational 
aesthetics, Shanken argues that some new media art, such as the works of Ascott, are better 
examples of relational aesthetics than those Bourriaud provides. In short, Shanken argues that 
new media art can make for better contemporary art than current mainstream art. At the end of 
his essay, Shanken reiterates this point by arguing that if art is defined by “its masterful use of 
metaphoric and poetic methods” to “respond to cultural exigencies,” then the use of 
technological media “may offer artists the most advantageous opportunities to comment on and 
participate in the social transformations taking place in digital culture today, in order to, as 
Bourriaud implores, ‘inhabit the world in a better way.’”96  
Notably, Lev Manovich has gone even further, arguing not that new media art, but new 
media itself, is superior to contemporary art:  
In the last few decades of the twentieth century, modern computing and network 
technology materialized certain key projects of modern art developed approximately at 
the same time. In the process of this materialization, the technologies overtook the art. 
That is, not only have new media technologies—computer programming, graphical 
human-computer interface, hypertext, computer multimedia, networking (both wired-
based and wireless)—actualized the ideas behind projects by artists, they have also 
extended them much further than the artists originally imagined. As a result these 
technologies have become the greatest art works of today.97 
 
                                                                                                                                                       
Convergence in the 1960s,” in From Energy to Information, ed. Bruce Clarke and Linda Dalrymple 
Henderson (Palo Alto: Stanford University Press, 2002), 155-177. 
95 Edward A. Shanken, “Contemporary Art and New Media: Toward a Hybrid Discourse?,” 2009-in 
progress, https://hybridge.files.wordpress.com/2011/02/hybrid-discourses-overview-4.pdf, 10. See also 
Nicolas Bourriaud, Relational Aesthetics (Dijon: Les Presses du réel, 2002). 
96 Shanken, “Contemporary Art and New Media,” 28-29. 
97 Manovich, “New Media from Borges to HTML,” 15. 
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Though Manovich’s claim may once have had some truth in it, in the decade since it was 
published, artists increasingly have focused their “imaginations” on extending the use of new 
media technologies and responding to the theoretical consequences of those media. Important for 
this study is the fact that many of these artists are especially invested in the digital computer’s 
ability to “translate” between media—even artists within the so-called “mainstream” art world. 
For example, Hito Steyerl’s 2013 essay “Too Much World: Is the Internet Dead?” notes that 
“data, sounds and images…surpass the boundaries of data channels,” manifesting as “riots or 
products, as lens flares, high-rises, or pixelated tanks,” while Paul Chan’s practice, in the words 
of curators Lauren Cornell and Ed Halter, includes work that aims “to raise questions about the 
fundamental relationship between pictures, text, and information.”98 As artists such as Steyerl 
and Chan—and also Ryan Trecartin and Cory Arcangel, to name only a few—increasingly 
exploit or engage the fluidity of media, the field of 1960s light art only becomes more relevant to 
the discussion of art today. 
 
The Medium in Crisis 
While Manovich’s proposal is only tenable if one reduces contemporary art to a series of 
particular strategies (rather than acknowledging its status as a discourse with its own historical 
and theoretical agendas), it does point towards the paradox of trying to maintain a field of “new 
media art” in the age of “new media.” As both Quaranta and Shanken observe, the fact that new 
media art is identified principally by its materials, or medium, makes it not new, but obsolete, 
given that the modernist conception of medium-specificity has been under attack for half a 
century. Along with its suspicious relationship to the technologies of the military-industrial 
                                                
98 Both quotations are found in Lauren Cornell and Ed Halter, “Hard Reboot: An Introduction to Mass 
Effect,” in Mass Effect: Art and the Internet in the Twenty-First Century, ed. Lauren Cornell and Ed 
Halter (Cambridge, MA: MIT Press, 2015), xxvii, xxviii. 
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complex and its questionable aesthetic value, this retrograde identification of new media art with 
its materials is yet another impediment to it being taking seriously by the mainstream 
contemporary art world. Yet the theories of new media outlined above allow us to understand 
that rather than trafficking in medium-specificity, new media art participates in the 
transformation of “medium” into “media.” Tellingly, the digital medium is sometimes referred to 
as “postmedia,” emphasizing that new media both eradicate the technical differences between 
data storage formats and divorce data from the human sensory apparatus. This term, of course, 
bears a striking resemblance to the discourse of the “post-medium” in art, and this slippage 
between media and medium hints at the extent of their theoretical imbrication.  
The crisis of the artistic “medium” in contemporary art owes its theorization primarily to 
Rosalind Krauss. In a series of books and essays dating to the late 1990s, most famously “A 
Voyage on the North Sea”: Art in the Age of the Postmedium Condition, Krauss narrates the 
collapse of the modernist paradigm of medium-specificity. To briefly review: the concept of 
medium-specificity is rooted in Gotthold Lessing’s 1766 treatise Laöcoon: An Essay Upon the 
Limits of Painting and Poetry, which argued that each art is defined by its unique character: the 
former extends space, while the latter extends time. Though “modernized” by the writings of 
early formalist critics such as Clive Bell and Roger Fry, medium-specificity attained the status of 
modernist dogma in the writings of Clement Greenberg, and especially in his 1960 essay 
“Modernist Painting.” In this essay, he invokes Kant’s use of logic to define logic, concluding 
that “the essence of Modernism lies, as I see it, in the use of characteristic methods of a 
discipline to criticize the discipline itself, not in order to subvert it but in order to entrench it 
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more firmly in its area of competence.”99 In other words: 
The task of [artistic] self-criticism became to eliminate from the specific effects of each 
art any and every effect that might conceivably be borrowed from or by the medium of 
any other art. Thus would each art be rendered ‘pure,’ and in its ‘purity’ find the 
guarantee of its standards of quality as well as of its independence. ‘Purity’ meant self-
definition, and the enterprise of self-criticism in the arts became one of self-definition 
with a vengeance.100   
 
Thus each artistic discipline, or medium, was given the task of “purifying” itself by eliminating 
any effects that were not intrinsic to its materials, thereby ensuring its sovereignty and autonomy 
when faced with the encroachment of what Greenberg elsewhere called “kitsch.”101 This 
prescription was also a teleology that dictated the inexorable development of modern painting 
towards its most essential characteristic: flatness.102 
Greenberg’s defense of the medium was revived in 1967 by his student Michael Fried, 
who complained that our sensitivity to the “real distinctions” between different artistic mediums 
was being “displaced by the illusion that the barriers between the arts are in the process of 
crumbling…and that the arts themselves are at last sliding towards some kind of final, implosive, 
hugely desirable synthesis. Whereas in fact the individual arts have never been more explicitly 
concerned with the conventions that constitute their respective essences.”103 While Greenberg 
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100 Ibid., 86.  
101 See Clement Greenberg, “Avant-Garde and Kitsch (1939),” Art and Culture: Critical Essays (Boston: 
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and Fried’s defense of the medium was not without its politics, for Annette Michelson, writing 
on the importance of radical film in 1966, the real travesty of the attack on the distinctions 
between mediums was that it redirected energy away from attacking “social and economic 
hierarchies and distinctions,” which, she ruefully noted, were far less “vulnerable.”104 
Of course, the rhetoric of these and other critics was a direct response to the fact that the 
medium was under attack, and that contemporary art was not, as Fried would have it, primarily 
concerned with locating each medium’s essence. In 1966—roughly contemporary with the 
pivotal essays of Fried and Michelson—Susan Sontag noted that contemporary art had split into 
“two principal radical positions”: the modernist pursuit of “the intensification of what each art 
distinctively is,” and the diametrically opposed pursuit of a “vast behavioral magma or 
synaesthesis.”105 The latter impulse manifested in a variety of projects, many of which found 
legitimacy in practices that emerged in the 1950s, such as the return of figurative content under 
the auspices of Neo-Dada and Pop; Robert Rauschenberg’s “combines”; and artist Allan 
Kaprow’s “Happenings.” A driving force behind many of these projects was the belated 
reception of Marcel Duchamp’s conceptualist readymades: as explained by Thierry de Duve, the 
readymades replace Greenberg’s emphasis on essentialism with “pictorial nominalism.”106 While 
the Duchampian tradition mounted an avant-garde attack on modernism, as Hal Foster has 
argued, it was around this time that the modernist narrative also simply imploded on itself: the 
search for painting’s essential core contracted its limits until it exploded, like a supernova, into 
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the “specific object” of Minimalism.107  
In “A Voyage on the North Sea,” Rosalind Krauss observes that it was because of these 
internal and external pressures that the rigorous self-critical practice of medium-specificity gave 
way to the conceptual exploration of Art as a general category. (In her account, this shift was 
promoted by the work of Joseph Kosuth and merely reflected by the work of Joseph Beuys; 
“installation art” is its logical, and tragic, outcome.) Importantly, she notes that the demise of the 
medium was abetted by the introduction of the Sony Portapak, which allowed video technology 
to enter into the realm of art. Citing Sam Weber’s theorization of television’s “constitutive 
heterogeneity,” she argues that it was video’s “discursive chaos”—its irreducibility to any single 
formal unity, given the range of its technical capabilities, such as instantaneous broadcast and 
closed-circuit feedback—that “proclaimed the end of medium-specificity” and “broadcast” a new 
“post-medium condition.”108 The prognosis of this “condition” is the death of serious art, as 
without the “conventions” generated by the medium, “there would be no possibility of judging 
the success or failure” of a work.109 In order to rescue modernism, Krauss proposes swapping out 
“the medium” for the concept of a “technical support”: 
If the traditional medium is supported by a physical substance (and practiced by a 
specialized guild), the term “technical support,” in distinction, refers to contemporary 
commercial vehicles, such as cars or television, which contemporary artists exploit, in 
recognition of the contemporary obsolescence of the traditional mediums, as well as 
acknowledging their obligation to wrest from that support a new set of aesthetic 
conventions to which their works can then reflexively gesture, should they want to join 
those works to the canon of modernism.110 
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While the critical utility of the concept of the technical support—which Krauss elsewhere has 
helpfully analogized to the walls of a swimming pool, as a constraint against which the artist 
“kicks off”—has been debated, the salient point of Krauss’s argument for this project is that the 
concept of medium-specificity is dealt a significant blow by art’s encounter with the 
heterogeneous, self-differing media of video.111 In his own narrative of the advent of the post-
medium condition, Andrew Uroskie argues that it was not video, but cinema, that precipitated 
the end of medium-specificity. “No doubt, video’s constitutive heterogeneity played an 
important role in this historical process,” he notes, yet “it was the heterogeneity of cinema—its 
complex of mechanical, chemical, optical, cognitive, affective, and mnemonic processes—that 
the artists and theorists of the mid-1960s expanded cinema had already sought to reveal.”112  
Notably, in both Krauss and Uroskie’s accounts, it is the introduction of technological 
media that triggers the crisis in art’s notion of the medium. In this, they follow in the steps of 
Greenberg himself, who proposed in 1969 that “technology is explosive” in regards to medium-
specificity, in a manner analogous to other art trends of the 1960s.113 Yet only a few scholars 
have substantively addressed the relation of medium and media. The first I will consider is 
Krauss herself, who in her 2011 book Under Blue Cup invokes the French concept of faux amis 
to argue that medium and media are false cognates—a poetic way of claiming that these words 
fundamentally have nothing to do with each other.114 While of course, these words are 
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etymologically related—and not just as “friends,” but as siblings—Krauss is rhetorically 
expressing her disgust with the role of media theory in destroying the concept of the medium. 
Her ire is specifically directed at Marshall McLuhan and Friedrich Kittler, whom she identifies 
as two principal agents of modernism’s demise. Because the former argued that the content of 
each medium is another medium, and the latter argued that each medium is absorbed into the 
digital medium, together they transform the concept of the medium into a set of “nested Chinese 
boxes” that “cancel the very idea of a separation between mediums.”115 
In his 2007 book Feedback: Television Against Democracy, art historian David Joselit 
offers his own take on the faux amis by admitting that “at first glance, the terms medium and 
media seem dramatically distinct from one another.”116 However, he cites both Krauss’s neo-
modernist notion of “technical supports” and Craig Owens’s theory of postmodern allegory to 
argue that both modernism and postmodernism, medium and post-medium, are associated with 
the single concept of recursion. By collapsing these distinctions onto each other, he produces a 
unified theory of (artistic) medium-as-recursion, which he then opposes to (mass) media-as-ratio, 
defined through recourse to McLuhan. Although McLuhan invoked the concept of “ratio” 
primarily to describe the relationship between our senses, which is adjusted by each new form of 
media, Joselit picks up on McLuhan’s use of “ratio” to identify a “relation between media” as 
well.117 This allows Joselit to argue that “whereas recursivity defines medium as a closed circuit 
established between a material apparatus and its aesthetic products, McLuhan allows us to 
understand media as an open circuit or sprung coil whose fundamental form is the ratio, or 
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relation between media and among humans and technology.”118 “We might conclude,” he 
continues,  
that mediums are inner-directed and media are outer-directed, but in terms of their 
material substrate (video for instance), there need not be any difference between them at 
all. […] The difference, then, between medium and media lies not in a material 
substrate…but in the public addressed and the capitalization necessary to reach—or more 
accurately, to constitute—such a public.119 
 
In order to understand the form, function, and flow of this social and economic capitalization, 
Joselit introduces the concept of “feedback,” which articulates what he believes are the three 
aspects of media: “their recursive structure as manifested in the closed circuit; their ecological 
position as defined by the relation—or ratio—among an entire spectrum of existing media; and 
finally their speculative concentration in which form is conditioned through social and financial 
investment.”120 Thus, he concludes, “feedback is the figure of the actual interaction of medium 
and media.”121 More recently, Joselit has argued that we discard the concepts of medium and 
post-medium altogether, as any reference to “medium” privileges the analysis of “discrete 
objects” over the “heterogeneous configurations of relationships or links” that should be 
considered aesthetic forms in the wake of new media technologies.122 
In his book New Philosophy for New Media, media theorist Mark Hansen similarly pairs 
Krauss’s articulation of the post-medium condition with media theory—though the media theory 
he deploys is that of Manovich, not McLuhan. If Hansen criticizes both authors for failing to 
capture what is “new” about new media in their signature works (“A Voyage” and Language of 
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New Media, respectively), he also claims that each author unintentionally hints at the answer 
elsewhere in their oeuvres. In the case of Krauss, the answer lies in her reading of Duchamp’s art 
as emphasizing the corporeality of vision; in the case of Manovich, it lies in his linking of the 
digital episteme to proto-cinematic devices, which Hansen reminds us required manual 
operation. Together, these ideas confirm Hansen’s association of new media with the body:  
As I see it, the reaffirmation of the affective body as the “enframer” of information 
correlates with the fundamental shift in the materiality of media: the body’s centrality 
increases proportionally with the de-differentiation of media. What is new about new 
media art concerns both terms in this economy, and indeed, their fundamental imbrication 
with one another. […] Simply put, as media lose their material specificity, the body takes 
on a more prominent function as a selective processor of information.123 
 
In other words, Hansen follows Kittler in claiming that new media contribute to the collapse of 
medium-specificity, and argues that consequently, the body assumes the medium’s former role as 
the framer and delimiter of information. 
These accounts of how medium relates to media are primarily theoretical and 
historiographic. By contrast, this project aims to show how the relation between these two terms 
was worked out, historically, in the objects of light art. In sum, it argues that light art is the 
mutual “limit term” of both medium and media, as they were defined in the 1960s, as it is the site 
at which each term “flips over” onto the other (i.e., the point at which a medium becomes a type 
of media, and at which a type of media becomes a medium).124 Throughout the literature on light 
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art, there is an insistence that at its “best,” or most pure, light art is “about” light, using nothing 
other than light to reflect on light’s properties. There is also an insistence that light art (which 
was exhibited in galleries and museums) is a form of fine art—not a form of media, as in the case 
of film or television.125 According to these statements, light art is supposed to be a self-reflexive, 
modernist practice. Yet, following on the discussion of light at the outset of this chapter, that 
position is paradoxical. Firstly, because all visible artistic mediums require the presence of light 
(by definition), light undermines the idea of each medium’s distinctiveness; it also eradicates the 
distinctions between the proprietary elements of each medium, such as color, form, and time. 
Secondly, given that light is not a physical material but electromagnetic radiation, light art makes 
an artistic material out of something that isn’t “material” at all. Finally, as I endeavor to prove in 
Chapter Two, because the light of light art is almost never a “natural” light, but rather is electric, 
it might be more proper to say that the “medium” of light art is electronic technology. But as 
Greenberg noted, technology “explodes” the concept of the medium, so the idea of “light art”—a 
field of practice that takes the technology of electric light as its medium—is an inherent paradox. 
Thus, light art is both modernist and not modernist, and joins contemporaneous movements, such 
as Minimalism and expanded cinema, in demonstrating the limits of the Greenbergian model of 
medium-specificity. 
Unlike these other movements, however, light art is based upon the use of electric light—
which, as we have seen, was the central object of the foundational text of media theory. In 
Understanding Media, McLuhan invokes electric light to argue, repeatedly, that the proper 
“message” of a medium is its technical operations; his insistent focus on the vehicle of content, 
rather than on content itself, is actually not so dissimilar from the formalism of Greenberg (and 
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the same can be said of media theory more generally).126 However, for McLuhan, the content is 
important, too—but that “content” is simply another form of media, as Krauss elaborates with 
her image of “nested Chinese boxes.” And as she rightly observes, inevitably, McLuhan’s theory 
of media as inherently hybrid, plural, or heterogeneous is inherently opposed to the modernist 
medium. But crucially, in Understanding Media, McLuhan allows that there is one exception to 
his rule: “Except for light, all other media come in pairs, with one acting as the ‘content’ of the 
other, obscuring the operation of both” (emphasis mine).127 In other words, the only form of 
media that does not take another form of media as its content is electric light; just as light limits 
Greenberg’s theory of the medium, so too does it limit McLuhan’s theory of media. Thus, 
according to McLuhan himself, electric light is the only “pure” media; viewed from the 
discourse of modernism, electric light is therefore the only media that is also a modernist 
medium. As the art of electric light, light art is therefore the point at which modernism and 
media theory meet and determine each other’s limits.  
Outline of Chapters 
The first major history of light art in the 1960s is offered in the next chapter of this 
project, “Light Becomes the Medium.” It emphasizes that light art is predicated upon the 
construction of light not as a universal phenomenon, as some accounts would have it, but rather, 
as an electric (more properly, electronic) technology. It begins with brief overviews of the 
symbolism of light, the development of electric light, and the history of electric light’s adoption 
as spectacle (beginning with the World’s Fairs of the late nineteenth century) and as an artistic 
medium (beginning in the early twentieth century). The core of the chapter is devoted to light art 
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as a movement that emerged most immediately out of 1950s kineticism and peaked around 1967, 
when it was widely proclaimed a major international trend in contemporary art. The scope of this 
movement is documented through an accounting of the exhibitions and critical literature devoted 
to it. The literature in particular reveals that light art was understood, in its own historical 
moment, to be engaged with technology. In fact, as this chapter explains, it is precisely because 
of its association with technology that artist Dan Flavin (1933-96) and his defenders disavowed 
his proximity to light art, and also to the larger “Art and Technology” movement to which light 
art was related. The chapter concludes with an introduction to Howard Wise (1903-1989) and his 
gallery, which was the commercial center of the light art movement in the 1960s, and helped to 
give the movement a theoretical and stylistic coherence. Crucial here is the way in which the 
gallery, and Howard Wise himself, promoted the association of light art with electronics. 
Because of its centrality to light art, the Gallery then becomes a lens through which the rest of 
the project is focused. 
Chapter Three, “The Proliferation of the Sun,” examines the work of leading light artist 
(and frequent Howard Wise Gallery exhibitor) Otto Piene (1928-2014). While Piene’s 
importance as a founding member of the post-war German avant-garde Group Zero has been 
well-documented in recent years, this chapter explores the continuities and disjunctions between 
Piene’s “light ballets” of the late-1950s to mid-1960s, and his lesser-known “intermedia” works 
of the late 1960s, when Piene was living and working in New York. After sketching the history 
of the development and theorization of “intermedia,” the chapter examines Piene’s own 
intermedia works, which bring together art and technological media, especially the new media of 
television and video. Crucially, Piene’s intermedia works—building on the precedent of his 
earlier light ballets—actively avoid coordinating or blurring the distinction between visual and 
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aural forms. The chapter therefore concludes that Piene’s work resists the technological elision 
of mediums that begins with electronic media, even as at the same time, his immersive, 
synaesthetic environments herald the inevitability of that elision.  
Chapter Four, “Cybernetic Light,” opens with a brief review of the development of 
computer technology and computer art over the course of the 1960s. This serves as a background 
for the presentation of three important exhibitions at the Howard Wise Gallery, each of which 
contribute to our understanding of the computer and its impact on the modernist notion of the 
medium. The first of these, a 1965 show of Lowell Nesbitt’s (1933-93) paintings of IBM 
machines, shows the photorealist artist attempting to penetrate the “black box” of digital 
technology. Ultimately, these paintings foreground the fact that the computer medium defies the 
correlation between surface and structure that defines other media. Another 1965 show, 
“Computer-Generated Pictures,” presented the computer graphics of two Bell Labs scientists, A. 
Michael Noll (1949- ) and Béla Julesz (1928-2003). The emphasis on the arbitrariness of the 
materiality of the work, as well as the juxtaposition of the works with computer music playing in 
the gallery, indicated the extent to which the computer would make the specificity of material 
and medium alike irrelevant to the creation of works of art and, more broadly, the storage and 
expression of data. This understanding of the computer’s transformation of the medium became 
central to the light environments of the late 1960s, represented here by the “cybernetic 
sculptures” of Wen-Ying Tsai (1928-2013). In using electronic transducers to technologically 
coordinate sound and light, these ersatz “computer works” forecast the erosion of the medium by 
digital computing. By way of conclusion, the last section of the chapter, “At the End of the 
Tunnel,” assesses the recent revival of interest in light art as both a contemporary and an 
historical phenomenon. By examining the digital light art of today, especially as represented by 
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new media artists Leo Villareal (1967- ) and Rafael Lozano-Hemmer (1967- ), the critical stakes 
of 1960s light art come into greater relief.
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CHAPTER TWO: LIGHT BECOMES THE MEDIUM 
In the Christmas 1967 issue of Studio International, the art historian and curator Athena 
Tacha Spear offered readers a survey of the ubiquitous phenomenon of “Sculptured Light.” In 
her lexicon, this capacious term includes sculptures “sensitive to light” (ranging from the carved 
marbles of Bernini to the bronzes of Rodin and beyond), as well as sculptures “constructed of 
light.” The latter mapped onto what was typically referred to as “light art,” which had emerged 
earlier that year as a major movement in contemporary art. In typical accounts, light art was said 
to encompass objects, projections, and environments that generate or reflect real light as their 
primary effect. For her part, Spears explains that works “constructed” of light include those in 
which “the light-source actually enters the work and becomes an indispensible part of it instead 
of merely an incidental component.”1 In her taxonomy, “sculptured light” can be broken down 
according to lighting sources, including incandescent, neon, ultra-violet, and fluorescent bulbs; it 
can also be categorized according to whether the light exists as continuous beams, stroboscopic 
pulses, cast shadows, or projections.2 While the technology behind light art varied, the most 
exemplary, as Spear claimed, was the incandescent bulb. “A decade ago it would have been 
difficult to imagine that the common electric bulb could become a work of art,” she notes. 
“However, in the ‘60s a number of artists have reached striking results by using the bulb in a 
daring, straightforward way.”3 Chief among these for Spear is Otto Piene, whose works possess a 
“conciseness, delicacy and majesty” that “[transform] them from functional and decorative 
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elements into works of art.”4 She concludes her article by provocatively suggesting that as the 
distinctions between traditional mediums become less relevant, light—which necessarily adds to 
art the dimensions of both space and time—is poised to become “perhaps the most appropriate 
medium of our century.”5 
Like Spear, critic John Perrault promoted the idea of light becoming its own “medium.” 
In his essay “Literal Light,” published in the 1969 ARTnews Annual (which itself had the theme 
“Light: From Aten to Laser”), he notes that although artificial light is ubiquitous, we only notice 
it when it fails, as when an incandescent bulb burns out, or a fluorescent bulb starts to flicker: 
“certainly artificial light, so much a part of our environment—light is our environment—could 
use some pointing out.”6 This is the task of light art, which, he explains, so rarely uses other 
sources of light that “for all practical purposes we can assume that when we are talking about 
Light Art we are talking about man-made light.”7 While admitting that the light artists are not the 
first to use artificial light, he complains that up until now, artists working with it have pursued 
effects (such as color, or motion over time) that belong to other mediums; thus, we have “had to 
wait until recently to get our first inklings of Light Art as a really new form,” one that explores 
“light itself and the specific properties of this most immaterial of ‘new’ materials.”8 This new 
form is defined by the use of light “literally,” that is, “for its own sake,” and its “best and most 
advanced” examples are works that use light not only as their “main ‘material,’” but also as their 
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“subject” as well—exemplifying how light could become an “indispensible,” rather than 
“incidental,” component of a work, as Spear would have it.9 
As these primary documents indicate, the term “light art” typically designates a field of 
works that adopt light, and especially artificial light, as both a material and a theme. In other 
words, light art is commonly supposed to involve the use of artificial light to reflexively explore 
its own characteristics. In this regard, light art might seem to be a modernist practice, from the 
perspective of Greenbergian modernism; yet that position is paradoxical, as discussed in Chapter 
One. As a consequence, historical accounts of light art fail to reach a methodological consensus, 
or even to produce a tenable definition of the term. When writing about light art, authors tend to 
deploy both phenomenology and metaphysics, with limited success: the former elides light art 
with the contemporaneous movement of Minimalism (from which Perrault’s essay borrows the 
term “literal”), while the latter liquidates it into the unwieldy trans-historical concept of “light in 
art” (as occurs in Spear’s essay).  
The failure of these heuristic paradigms to define the parameters of light art as a 
movement points towards the central claim of this chapter: that light art is not primarily about the 
properties of light itself (whether those properties are physical, perceptual, or symbolic). Rather, 
light art is about technology, and specifically, the technology of electronics—a fact that was 
noted by some of light art’s earliest promoters. This is why the light used in light art, as Perrault 
notes, is almost universally an electric light—electric light being one of the earliest and most 
ubiquitous examples of an electronic technology. In other words, light art is less about light as a 
physical, sensual, or cultural phenomenon, and more about light as a form of technologically-
mediated energy. Importantly, the transformation of electronics into an artistic “medium”—
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which enabled the transformation of the art “object” into circuits of energy and information—
had profound consequences on the modernist theory that was orthodoxy when light art first 
emerged. In fact, curator Peter Weibel, who in 2006 organized the most significant survey of 
light as an artistic medium in half a century, has argued that we rethink the history of twentieth-
century art according to its terms. In his estimation, it was not the rejection of figuration and 
birth of abstraction that was the supreme achievement of modernism, but rather, the rejection of 
materiality for immateriality (e.g., the immateriality of energy, information, and electronic 
images), leading him to argue that “the sign of Modernism is thus light.”10 But in order to 
understand light art’s role in the history and theory of modernism, it is necessary to understand 
the history of electric light, and how it came to be an artistic “medium.” 
A Short History of Electric Light 
In writings on light art from the 1960s, the contemporary preoccupation with light is 
characterized as not only a reflection of our new technological milieu, but also as an extension of 
a timeless fascination. After all, humans are diurnal animals who normatively rely on their sense 
of vision for information about their environment, and the growth of civilizations seems to be 
directly correlated to the development of agriculture, which depends on the study of the sun. As a 
consequence, light is innately tied to the concepts of knowledge and power, evidenced by the 
close relationship between light and truth or metaphysics and the long history of sun worship, 
from the Egyptians to the Romans and onwards; Plato’s parable of the cave and Jesus’s claim to 
be “the light of the world” (John 8:12) are prime examples. As Peter Sloterdijk points out, “one 
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could even say with an element of justification that Occidental philosophy is by nature heliology, 
in other words a metaphysics of the sun, or photology, the metaphysics of light.”11 
Similarly, many who wrote on light art argued that Occidental art is fundamentally an art 
of light, situating light art as simply another stage in the long history of art’s dependence on 
light. For example, Nan Rosenthal—a well-known critic (and later, curator) who had recently 
married the leading light artist Otto Piene—began her comprehensive survey of light art in the 
May/June 1967 issue of Art in America with a broad accounting of light’s role in art, as seen in 
Byzantine mosaics, Baroque ballrooms, and paintings by figures as diverse as Caravaggio and 
Turner. Such rhetorical gestures were common: more than one article on light art traced the 
movement all the way back to cave paintings, reminding us that light, in the form of fire, played 
a key role in the birth of art. Of course, visual art, by definition, is an “art of light,” in the sense 
that visual art is primarily the art of forms made visible by light; but some have gone so far as to 
claim that visual art has privileged the effects of luminosity and color above all else (ignoring the 
historical debates over the importance of color versus design), situating light art as the “purest” 
manifestation of visual art. 
By repeatedly invoking light as a “universal” constant of human culture or Western art, 
these writers risk occluding the historical specificity of theories of light, and of light art in the 
1960s. Ironically, many of the same writers, such as Perrault, also note that the light of light art is 
almost exclusively an electric light, which has its own history and significations distinct from 
those of other forms of light, including even other forms of “artificial” (man-made) light. Though 
scholars have noted the embeddedness of light within shifting scientific and scopic regimes, 
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especially in the modern era, the history of these regimes, even in the modern period, is beyond 
the range of this project.12 However, it will be possible to survey the more specific technological 
and cultural history of electric light, to which light art was tied from its very inception.  
Though the story of artificial light unfolds over millennia, from the first fires made by 
man to the electric light of the nineteenth century, electric light (now encompassing arc lights, 
incandescent bulbs, fluorescent bulbs, neon bulbs, lasers, light-emitting diodes [LEDs], and other 
lesser-known technologies) radically departs from the other forms of illumination that preceded 
it. With electric light, humans created for the first time a self-tending, flameless light. Its initial 
iteration was the arc light, which casts a powerful but indivisible illumination by ionizing the air 
between the tips of two charged carbon rods (e.g., sticks of charcoal): in principle and 
appearance, arc lights are essentially artificial lightning. First demonstrated in 1801 by the 
British Sir Humphry Davy and improved decades later by the Russian Pavel Yablochkov (who 
gave his name to the popular “Yablochkov candles”), arc lights were initially limited primarily 
by the capabilities of batteries and “dynamos” (electricity generators) of the era. Improvements 
on that front facilitated the fairly common adoption of arc lights in town squares and on city 
streets in the 1870s and 1880s; because these lights were the first practical application of 
electricity, they gave rise to the long-standing association of electric light with electric power.13 
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13 While electric lights might be considered the first “practical” application of electricity, electricity was 
certainly the subject of scientific inquiry and popular interest long before the nineteenth century. In 
addition to the attention paid to the experiments of amateur and professional scientists (especially those of 
Benjamin Franklin), there was also huge interest in public and private demonstrations of electricity, 
including such parlor tricks as passing electricity through a “human chain,” or between two people 
kissing. For more on the history of electricity before the advent of electric light, see J. L. Heilbron, 
Electricity in the 17th and 18th Centuries: A Study of Early Modern Physics (Berkeley, CA: University of 
California Press, 1979). For studies of electricity in America specifically, see David E. Nye, Electrifying 
America: Social Meanings of a New Technology, 1880-1940 (Cambridge, MA: MIT Press, 1990) and 
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In fact, companies that generated and sold electricity were originally known as “light 
companies.”14  
The blinding intensity of the silvery arc light, which could not be modulated, motivated 
the scientific pursuit of a form of electric lighting more suitable to interior spaces. This would 
lead to the invention of the incandescent bulb, which glows as electric current heats a filament 
sealed inside an oxygen-less vacuum that prevents it from being consumed. Though many 
inventors contributed to the development of incandescent light over the course of the nineteenth 
century, Thomas Edison and his team, working out of his research compound in Menlo Park, 
New Jersey, were the first to produce a practical bulb by solving myriad problems, including 
which material to use for the filament, and how to generate enough sustained power. Having 
patented his bulb in 1880, Edison immediately set out to construct a centralized electrical power 
network, modeled after the extant urban gas networks, in nearby New York (Fig. 2.1). In fact, 
the history of incandescent light is indelibly tied to the site of New York, on which this history of 
light art is focused. As Jane Brox notes in her book Brilliant: The Evolution of Artificial Light, 
“From the beginning, Edison understood his system to be an urban one, and he—backed by New 
York money and followed most closely by the New York press—saw New York City as the 
                                                                                                                                                       
James Delbourgo, A Most Amazing Scene of Wonders: Electricity and Enlightenment in Early America 
(Cambridge, MA: Harvard University Press, 2006). 
14 Jane Brox, Brilliant: The Evolution of Artificial Light (Boston: Houghton Mifflin Harcourt, 2010), 127. 
Much of the information in this paragraph and the ones that follow is culled from this book, as well as 
from one of her sources, Wolfgang Schivelbusch, Disenchanted Night: The Industrialization of Light in 
the Nineteenth Century (Berkeley: University of California Press, 1988). Schivelbush summarizes some 
of his ideas in Wolfgang Schivelbusch, “The Apotheosis of Electricity,” in Lichtkunst aus kunstlicht: 
Licht als medium der Kunst im 20. und 21. Jahrhundert, ed. Peter Weibel and Gregor Jansen (Ostfildern: 
Hatje Cantz/ZKM, 2006), 68-75. Another brief history of electric light is offered by S. Bubel, “The 
Development of Electric Light,” in Lichtkunst aus kunstlicht: Licht als medium der Kunst im 20. und 21. 
Jahrhundert, ed. Peter Weibel and Gregor Jansen (Ostfildern: Hatje Cantz/ZKM, 2006), 674-83. 
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foremost testing ground for his work.”15 Edison installed the first incandescent lighting systems 
to be found in a New York office and in a New York residence—specifically, J.P. Morgan’s 
bank on Wall Street and his brownstone on Madison Avenue—and quickly built numerous 
power plants. Yet by the 1890s, his system of direct current had lost the so-called “Current 
Wars” to George Westinghouse’s alternating current. Though Edison marketed his lower-voltage 
current as safer, alternating current could be connected both to electric lights and to a rapidly 
proliferating quantity of electrical appliances, which were marketed to consumers in order to 
increase the demand for electrical power and consequently raise the light companies’ profit 
margins. 
Because of its reliance on a centralized electrical grid, the incandescent bulb was not only 
inherently urban, but also tied to new organizations of capital. As Wolfgang Schivelbush 
observes in his study Disenchanted Night: The Industrialization of Light in the Nineteenth 
Century, “The transformation of free competition into corporate monopoly capitalism confirmed 
in economic terms what electrification had anticipated technically: the end of individual 
enterprise and an autonomous energy supply.”16 Just as with the modernization of the 
economy—which led to both economic growth and a higher concentration of wealth—the social 
meanings of electric light in its first decades are framed by a series of paradoxes. As 
incandescent lights began to colonize American life, public discourse vacillated between 
emphasizing its virtues and its vices. Originally, the lights were installed primarily in factories, 
and although on the one hand, it made many jobs easier to accomplish and also improved safety 
in factories susceptible to fires, on the other, it irrevocably rived factory time from the natural 
                                                
15 Brox, Brilliant, 110. 
16 Schivelbusch, Disenchanted Night, 74. 
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rhythms of daylight.17 While the spread of electric light out of the factories and onto the streets 
was associated with the democratization of public space, the clustering of lamps in wealthier 
neighborhoods underscored intractable economic and social divisions. Similarly, these public 
lights were associated with the eradication of crime, even as the places beyond their reach were 
newly coded as sites where criminality lurked in the shadows. Domestically, electric lighting 
(which produced no soot and obviated the regular maintenance required by gas lamps) was 
associated with cleanliness and efficiency, but the unflinching glow of electric lamps in every 
room also rendered dust and other filth more visible, creating more work for domestic laborers 
and housewives. And the same domestic light that was celebrated for the warmth of its tone—
contrasted with the coldness of public arc lighting and of the white fluorescent light that emerged 
in the 1930s—was also the light that drew individuals away from the convivial hearth into 
separate orbits of illumination, signifying the atomization of social life. In sum, in the first 
decades of the twentieth century, electric light represented modernity’s promise, but also its 
peril.18 
The social paradoxes of incandescent light were mirrored by an emerging tension in how 
the technology itself was viewed. The implementation of electric (that is to say, in this historical 
moment, incandescent) light required an intrusive wiring of existing structures, especially as 
many of the first customers of electric light—wealthier households—were precisely the same 
customers who had refused to retrofit their homes with conduits for noxious gas. Additionally, it 
                                                
17 For a discussion of the eradication of the concept of sleep (which depends on darkness), see Jonathan 
Crary, 24/7: Late Capitalism and the Ends of Sleep (London: Verso, 2013). Beyond the eradication of 
sleep, electric illumination also created light pollution, disrupted the migratory patterns of animals, and 
increased our energy needs, with both environmental and political consequences.  
18 This paragraph draws from the above-cited books of Brox and Schivelbush, and also Beate Binder, 
“Light, Dusk, Darkness: On the Cultural History of Electric Light,” in Lightopia, vol. 1: Essays On the 




required the construction of extensive power grids (the lines of which were not always buried) 
and massive power-generating plants (which were located well within city limits before it was 
discovered that electricity could be sent over great distances, from cheaper land located closer to 
sources of energy). In other words, electric light led to the extensive physical renovation of 
architectural structures and urban spaces. Yet the rhetoric around electric light increasingly 
emphasized its immateriality. Whereas gas had an unpleasant smell and its lamps had to be 
turned on “manually” (by lighting a match), electric lights were odorless and turned on more or 
less instantly, at the turn of a knob or flip of a switch; they could even be controlled from a 
physical remove, as if through the ether, once designers realized that a light’s switch need not be 
physically attached to the lamp. As Schivelbush argues, electric light was seen as a “non-
physical form of energy”: unlike the tallow candles, kerosene lamps, and gas lights of the past, 
which remained indelibly associated with organic sources of energy and the tactile, kinaesthetic 
interactions that lit the flame and kept it going, electric light appeared to be like the light of the 
sun: pure, limitless, unmediated.19 It was as if Edison, the modern Prometheus, had tamed the 
sun itself and placed it in our hands—an idea literalized by a 1917 Philips Corporation ad for 
their Arga line of bulbs, printed as a color lithograph poster (Fig. 2.2). Whereas earlier 
advertisements for electric lights had capitalized upon popular interest in the technology by 
presenting diagrams of the bulbs for sale, as early as the 1910s, the image of the bulb as an 
apparatus—including filament, wires, and socket—began to disappear, supplanted by radiant 
orbs of pure light.20 As in the Arga ad, these orbs were often held in the hands of classicized 
figures, many of whom used the light to vanquish both literal and allegorical darkness.  
                                                
19 Schivelbusch, Disenchanted Night, 71. 
20 Brox, Brilliant, 166. 
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A similar tension is at play even in the Futurist Giacomo Balla’s (1871-1958) noted 
painting Street Light (c. 1910-11) (Fig. 2.3). In this work, the light’s radiance, which is dimmed 
by a globe and yet remains stronger than the light of the outmoded moon in the corner of the 
composition, is isolated into distinct colors, recalling how Newton famously refracted white light 
into the colors of the rainbow.21 While valorizing science and technological progress, the way in 
which Balla constructs the lamp as a monument of modernity—namely, by placing the glowing 
orb directly in the center of the canvas and expanding it to the fill the frame—echoes the 
traditional visual language of religious iconography. Furthermore, a black frame visually severs 
the base of the lamp from the column that supports it and connects it to the energy grid. Thus, 
although the painting is understood as a quintessential Futurist valorization of the machine’s 
triumph over nature—though now dated c. 1910-11, the painting is supposed to have inspired 
F.T. Marinetti’s 1909 manifesto “Uccidiamo il Chiaro di Luna!” [“Let’s kill the moonlight!”])—
it invokes the very aesthetic traditions that the Futurists aimed to topple, and transforms the 
machine at its center from a technological apparatus into a mythical vision.22 In other words, this 
painting, like the Arga ad before it, demonstrates that as early as the 1910s, the bulb was 
depicted as both a technological marvel tethered to modern life and a disembodied, ahistorical 
metaphor. 
The potent symbolism of the incandescent bulb persisted for decades, despite the 
subsequent development of a newer electric light: the fluorescent bulb. Inside these visually 
distinctive, tubular bulbs, electricity vaporizes mercury gas, giving off ultraviolet light that is 
                                                
21 For a detailed study of the impact of electric lighting on French painting, in particular, see S. Hollis 
Clayson, Electric Paris: The Visual Cultures of the City of Light in the Era of Thomas Edison (Chicago: 
University of Chicago Press, 2016 [forthcoming]).  
22 The idea of a machine that conquered natural light similarly informed the Futurist opera of 1913, 
Victory Over the Sun. 
 
 68 
transformed into visible light by the tube’s interior phosphor coating. (Using different gases and 
omitting the phosphor coating creates the colors of what are now known as “neon” lights). 
Whereas an incandescent bulb sheds most of its electric energy in the form of heat, and only a 
fraction as visible light, the fluorescent bulb sheds most of its energy as light, and generates far 
less heat. Hence, the fluorescent bulb is more efficient than its predecessor, in technological, 
economic, and environmental terms, and also will not raise the ambient temperature to the same 
degree when used in high concentrations. Thus, by the middle of the twentieth century—roughly 
a decade after General Electric first introduced white fluorescent light at the 1939 New York 
World’s Fair—fluorescent lights comprised half of all of the interior lighting in the United 
States, especially in offices, factories, and stores, where bright illumination, fiscal economy, and 
the density of bodies were at a premium.23 Yet fluorescence failed to work its way into domestic 
spaces: compared to incandescent bulbs, its bluish light was “cold,” unflattering for skin tones, 
and coded as industrial. Further, by the time it was introduced, ninety percent of urban homes 
were already electrified, giving the incandescent bulb not only the advantage of market 
dominance, but also of having “worked its way fully into the imagination,” to such an extent that 
its shape had become a visual icon for having an intelligent (i.e., “bright”) idea.24 It is therefore 
no surprise that even after its technological obsolescence, the incandescent bulb still served as 
the emblematic technology of “electric light,” leading to its adoption as icon of the light art 
movement. Although incandescent bulbs are increasingly being banned from use, turning them 
into nostalgic objects, it remains to be seen whether the latest technologies, including LEDs and 
                                                
23 Brox, Brilliant, 213-4. 
24 Ibid., 214. 
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the flat, transparent “organic LEDs” (OLEDs) made of semi-conductors, will eventually overtake 
the place of incandescent bulbs in our cultural imagination. 
Light on Display 
The fact that electric light was a (literally) eye-catching material rife with symbolism was 
a major factor in its immediate conscription as public spectacle. Electric light’s first such 
application was at the World’s Fairs, including the 1893 World’s Columbian Exposition in 
Chicago and the 1900 Exposition universelle in Paris. Having debuted with the 1851 “Crystal 
Palace” in London, the fairs were sites at which technological advancement and aesthetic 
experience were intertwined, especially through the visual rhetoric of light. The Chicago 
exhibition, nicknamed “The White City” for its uniform white façades illuminated by bright 
light, was the greatest concentration of electric light that had yet been produced anywhere, 
comprising 200,000 incandescent bulbs and 6,000 arc lights.25 The aesthetic effect of even the 
relatively pragmatic use of light to illuminate the fair’s outdoor spaces was registered by 
Winslow Homer’s (1836-1910) eerie painting The Fountains at Night, World’s Columbian 
Exposition (1893), in which the fountain and the figures that populate it are bathed in the silver 
light of an arc lamp (Fig. 2.4). Though similar to that of the moon, the light is far more intense, 
obliterating natural color and gradations of tone, reducing the objects of our vision to black 
silhouettes juxtaposed against the bright light reflecting off the water; in other words, the 
unnatural light of this otherwise conventional nocturne is clearly technological. While Homer 
records the effect of the street lamps on a fountain, such fountains were often illuminated by 
their own dedicated lights at the world’s fairs. A postcard of the Paris fair of 1900 documents the 
fair’s fontaines lumineuses, tinted with lights corresponding to the tricolore French flag, that 
                                                
25 Ibid., 129. 
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were located outside of the Palais de l’électricité (a restaging of Chicago’s hugely popular 
“Electricity Building,” where electricity and its applications were demonstrated) (Fig. 2.5). The 
fountains’ lights were controlled via the use of a keyboard, manifesting the paradigm of what 
modern artists referred to as “visual music.” Stretching back into the seventeenth century, visual 
music is the practice of using musical principles, such as harmony, to inform both static and 
time-based visual compositions. As in the fontaines lumineuses, it often manifested in the 
attempt to synchronize sounds with shifting colored lights, which were viewed not as 
autonomous aesthetic elements, but as abstract forms “motivated” by the art of music.26 
In the 1960s, the tradition of fairs celebrating both the practical and aesthetic applications 
of electric lights continued with the ersatz “World’s Fair” held in New York in 1964 (Fig. 2.6).27 
Inside the color-shifting pavilion sponsored by General Electric, the American public learned 
about “the role of electricity in the progress of man” from Walt Disney’s “Progressland,” while 
at the pavilion sponsored by the conglomerated Electric Power and Light Companies, fair-goers 
enjoyed not only the luminous fountains, but also a twenty-five minute ride that extolled the 
“enjoyment of electricity.” That pavilion’s most distinctive feature, however, was its “Tower of 
Light,” made of twelve one-billion candlepower searchlights, which earned the pavilion renown 
as “the Brightest Show on Earth.” The Tower represented just how much—and how little—the 
                                                
26 Key early examples of visual music include numerous iterations of color organs that synchronized 
artificial light and musical sounds. The definitive book on visual music in art is Visual Music: 
Synaesthesia in Art and Music Since 1900,  Kerry Brougher, ed., exh. cat. (Washington, D.C.: Hirshhorn 
Museum and Sculpture Garden, 2005). 
27 This enthusiasm for light was by no means restricted to visual spectacles, or to mainstream culture. For 
example, in 1962, the poet Jackson Mac Low began a series of “Light Poems” to which he would return 
over the next several decades. The fifth light poem, “for [Fluxus artist] George Brecht to perform tho 
others may also unless he doesn’t want them to,” pauses in the middle of its performance score to 
enumerate “the kinds of light that might be seen now.” The list is thirty-nine lines long, beginning with 
“arc-light / watch-light light / jump-spark igniter light / Auflkärung / lightning / rays of light / cold light / 
moonlight / naphtha-lamp light…” Jackson Mac Low, The Complete Light Poems: 1-60, ed. Anne Tardos 
and Michael O’Driscoll (Victoria, TX: Chax Press, 2015), 32. 
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symbolism of electric light had transformed over the course of its history. At first glance, it 
appears to have either suppressed or triumphed over the memory of the infamous “Cathedral of 
Light” that Albert Speer built for the Nazi rallies at Nuremberg, which was made of searchlights 
normally used to bring down Allied planes (Fig. 2.7). However, it recapitulates Speer’s 
association of electric light with the technological sublime, only substituting American corporate 
capitalism (and by extension, what former President Eisenhower had termed the “military-
industrial complex”) in the exalted role once played by state power.28 The Tower also invokes 
Edison’s own “Tower of Light” at the 1893 Columbian Exposition, an eighty-two-foot column of 
thousands of small colored and flashing bulbs, crowned with a giant bulb that was reportedly the 
size of a young child.29 Continuing Edison’s association of electric light with childish wonder 
and colorful fantasy, near the holiday season, the EP&L pavilion added a fifteen-minute musical 
ride demonstrating how light in specific (and not just electricity more broadly) contributed to the 
celebration of different holidays throughout the year, and therefore was associated with happy, 
care-free times, as its lyrics enthused:  
Holiday…We’re on a happy holiday… 
A celebration bright and gay, you’ve got to shout hurray! (Hurray!)  
Today, tonight: we’re on a holiday with light! (Light!)  
 
Lights will twinkle, they will sprinkle happiness today (we’re on a holiday!). 
Cares will lighten, smiles will brighten all along the way (we’re on a holiday!).  
 
Holiday…We’re on a happy holiday… 
Light and Power all the way, you’ve got to shout hurray! (Hurray!) 
Today, tonight: we’re on a holiday—a happy holiday—we’re on a holiday with 
light!30 
                                                
28 I borrow this phrase from David E. Nye, American Technological Sublime (Cambridge, MA: MIT 
Press, 1994). 
29 Brox, Brilliant, 138. 





This ecstatic rhetoric was linked to a popular interest in the science of light—which, for 
example, was the subject of the September 1968 issue of Scientific American—and to an 
explosion of color across mid-century popular culture, manifested in the ubiquity of full-color 
magazines, color film, and color television (Fig. 2.8).31  
At the same time that the world’s fairs first formulated a vision of electric light as public 
spectacle, electric light was finding new aesthetic applications in the domestic sphere. As early 
as 1891, a guide to “Electricity in the Household” conjectured that “in the parlor an illuminated 
painted vase, lit from within, may vie in attractiveness with the pictures on the walls, whose 
colors are almost as readily appreciated by incandescent as by day light.”32 Though brief, this 
statement conjures the vivid image of a decorative object that projects an abstract pattern of 
colored light into its surrounding ambient space. Importantly, the light emanates from a three-
dimensional object positioned in the space of a room, rather than from something flat against the 
wall (like a painting); in other words, the light can be viewed from any side, becoming 
environmental. The experience it offers therefore relates to both the colored forms of painting 
(with which the object “vies in attractiveness”) and the physicality of sculpture (invoked here by 
the form of the “vase”), but differs from both of these mediums, given that its color and its forms 
are projected into space. Because its light does not fall upon a screen, but rather, becomes 
environmental, this imaginary object also differs from the art of projection—that is, the nascent 
                                                
31 On the social and technical history of color, see Caroline A. Jones, ed., Sensorium: Embodied 
Experience, Technology, and Contemporary Art, exh. cat. (Cambridge, MA: The MIT List Visual Arts 
Center, 2006); David Batchelor, Chromophobia (London: Reaktion, 2000); David Batchelor, ed., Colour 
(London: Whitechapel/MIT Press, 2008); and Regina Lee Blaszczyk, The Color Revolution (Cambridge, 
MA: MIT Press/Lemelson Center, Smithsonian Institution, 2012). Stephen Monteiro addresses the way in 
which Andy Warhol’s 1960s oeuvre, including his screen-prints and his films, responds to the increasing 
ubiquity of color in mainstream American culture in Stephen Monteiro, “Performing Color: Mechanized 
Painting, Multimedia Spectacle, and Andy Warhol’s Chelsea Girls,” Grey Room 49 (Fall 2012): 32-55.  
32 Cited in Brox, Brilliant, 171. 
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“seventh art,” cinema—which typically mandates the viewer’s orientation in space.33 (Notably, 
light artist Otto Piene, writing in 1960, would himself argue for light art’s distinctiveness by 
contrasting its “inclusive use of space” to “the way space is used in the show-business arts of 
theater and film”: instead of being “confined to a peephole stage or a flat screen,” the light of 
light art “reaches everywhere in a given space.”)34  The consumer’s guide therefore anticipates a 
project that will occupy generations of artists throughout the course of the twentieth century: an 
as-yet unnamed new art form, made of electric light, that would transcend painting and sculpture 
by freeing both color and form from the limits of matter (and from their dependence on external 
illumination), while also liberating projected light from the two-dimensional screen.35  
  The first artist to devote himself exclusively to this project was Thomas Wilfred (1889-
1968). Having emigrated from Denmark to the United States in 1916, Wilfred continued the 
research he had begun as a teenager into the utilization of electric lights to create colored lighting 
effects, not only for applied uses, such as theatrical sets, but also as independent attractions. In 
1919, he produced the first model of his “Clavilux” device, the operation of which recalls the 
                                                
33 To be clear, it is not the mobility of the spectator that distinguishes this imagined object from cinema, 
as early cinema spaces were freely entered and exited; nor is it distinguished by the physical presence of 
the projector, which often shared the space of the spectator in early cinema. What I am singling out as 
distinct from cinema, as it was experienced in its early days and up until the multi-screen projection 
environments of the 1960s, is the imagined object’s lack of a screen, and concomitantly, its ability to be 
viewed from multiple angles. If the earliest proto-cinematic devices, such as the zoetrope, also did not use 
a screen, they still demanded that the viewer assume a fixed orientation in space. On proto- and early 
cinema, see Tom Gunning, “The Cinema of Attraction: Early Film, Its Spectator and the Avant-Garde 
(1986),” in Early Cinema: Space, Frame, Narrative, ed. Thomas Elsaesser (London: BFI Publishing, 
1990), 56-62, and Crary, Techniques of the Observer. 
34 Otto Piene, “Light Ballet (1960),” in João Ribas, ed., Otto Piene: Lichtballett, exh. cat. (Cambridge, 
MA: MIT List Visual Arts Center, 2011), 25. 
35 This description invokes the movement of “expanded cinema,” with which light art was related, 
especially via the format of “intermedia,” as will be discussed. A key example is the work of Anthony 
McCall, which similarly liberates projected light from the screen; on his work, see Branden W. Joseph, 
Jonathan Walley, and Christopher Eamon, Anthony McCall: The Solid Light Films and Related Works 
(Evanston, IL: Northwestern University Press/New Art Trust, 2005). 
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fontaines lumineuses of the Paris Exposition of 1900: “Clavilux” is a Latin neologism meaning 
“light played by keys,” and the devices are essentially twentieth-century updates of the “color 
organs” first developed in the eighteenth century. By 1928, realizing the practical advantages of 
a color organ that could function independently of an operator, Wilfred shifted towards the 
production of programmed, self-playing “lumia” boxes. In an undated diagram, Wilfred defines 
lumia as “the eighth major fine art, the art of light” (Fig. 2.9). More specifically, the lumia artist 
manipulates the form, color, and motion of light (i.e., “a radiant manifestation in space”) in order 
to create “a visual composition [rear] projected on a white screen by means of a special 
instrument controlled from a keyboard with the object of conveying an esthetic experience to a 
spectator.” Despite emerging from his earlier work with color organs, Wilfred’s lumia boxes 
were emphatically silent, departing from the long tradition of visual music (Fig. 2.10).36 Though 
somewhat “musical” in that they offered abstractions that unfolded over time, their images were 
not relegated to being “expressions” of musical sounds, and although they were “composed,” 
having fixed durations, the slowly shifting light patterns followed no discernible rhythm or 
measure. As he noted in his 1945-47 manuscript “Lumia: The Art of Light,” “Light is the silent 
universal expression of the greatest force our senses can grasp” (emphasis mine).37 Having 
isolated light as a distinct artistic medium, Wilfred was lauded as “the first artist to use light as 
the sole means of expression,” as noted by the Museum of Modern Art on the occasion of his 
                                                
36 The history of these color organs is often repeated in the literature on light art. See, for example, 
Willoughby Sharp, “Luminism and Kineticism,” in Minimal Art: A Critical Anthology, ed. Gregory 
Battcock (Berkeley, CA: University of California Press, 1967; reprint, 1995), 317-358, and Shanken, Art 
and Electronic Media, especially the chapters pertaining to the topic “Motion/Duration/Illumination.” 
37 Cited in “Thomas Wilfred: Lumia,” press release, The Museum of Modern Art, New York, August 10, 
1971, 1. The show’s catalog was published as Donna Stein, Thomas Wilfred: Lumia, exh. cat. 
(Washington, D.C.: Corcoran Gallery of Art, 1971). As part of the ongoing renaissance of light art, the 




1971 retrospective there.38 In fact, MoMA was the first museum to acquire his work, purchasing 
Vertical Sequence II, Opus 137 in 1941; it also included him in its second survey of modern 
American art, 1952’s “15 Americans,” alongside Jackson Pollock, Mark Rothko, and other 
abstract artists who similarly deployed color expressively, but limited themselves to working in 
only two dimensions. In 1963, with support from the Mrs. Simon Guggenheim Fund, MoMA 
commissioned a new work, Lumia Suite, Opus 158, which remained on view in a darkened room 
in MoMA’s auditorium gallery throughout the decade, resonating with a younger generation of 
artists who became equally fascinated with the art of light. 
Though Wilfred was the first artist devoted to light itself as a means of expression, the 
exploration of light as a formal element of visual art is a tendency across early-twentieth-century 
avant-gardes, of which Balla’s Futurism is one example. Most notable is the work of Hungarian 
Bauhaus artist László Moholy-Nagy (1895-1946), who developed a rigorous, scientistic model 
for exploring the essential components that comprise all visual media. He was especially 
interested in light, which had become the material basis for new art forms, including 
photography and film.39 To demonstrate his compositional theories, Moholy-Nagy experimented 
in multiple mediums, producing works ranging from his camera-less “photograms” to the iconic 
kinetic light sculpture Lichtrequisit einer elektrischen Bühne (Light Prop for an Electric Stage, 
also known as the Light Space Modulator), 1922-30, an abstract sculpture of light, glass, and 
reflective metal parts that are rotated by an electrical machine housed in its base (Fig. 2.11). As 
the artist himself described it, the work was “designed for automatic projection of changing 
chiaroscuro and luminous effects,” and “produces a great range of shadow interpenetrations and 
                                                
38 “Thomas Wilfred: Lumia,” 1. 
39 See László Moholy-Nagy, Panting Photography Film, trans. Janet Seligman (Cambridge, MA: MIT 
Press, 1969 [1925]). 
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simultaneously intercepting patterns in a sequence of slow flickering rhythm.”40 First displayed 
in 1930, at the famous design exhibition held in Paris that year, the work was donated to 
Harvard’s Busch-Reisinger Museum in 1954 by his widow. Like MoMA’s lumia by Wilfred, it 
became an object of veneration and pilgrimage, leading to the production of three new versions 
in the late 1960s. The work’s “modulation” of light and space was examined closely in the 
artist’s film Light Play: Black White and Grey (c. 1930), which in turn inspired a painting, CHF 
Space Modulator (1942), evidencing that Moholy-Nagy was less interested in devoting himself 
to actual light as a medium, than in exploring light as a compositional element of all mediums.41  
While he never devoted himself fully to it, Moholy-Nagy did recognize the revolutionary 
importance of electric light. For example, in his 1939 Architectural Forum article “Light: A 
Medium of Expression,” he wrote of the effects of “the extensive use of electric light as a source 
of illumination” on the perception of color, and of the differences between working with color as 
pigment and as pure light.42 On the final page of that article, he acknowledged the “many 
persons” who had been working towards an art of pure light—including the pioneers of the color 
organ, and also Thomas Wilfred—while arguing that “the work of the future lies with the light 
                                                
40 This description comes from a caption to a photo of the work that appeared in the English translations 
of his 1929 book Von Material zu Architektur. See, for example, László Moholy-Nagy, The New Vision 
(Mineola, NY: Dover, 1938), 141. 
41 This sculpture, including its history and historiography, is discussed extensively by Eleanor M. Hight, 
“‘Vision in Motion’: The Lichtrequisit (Light Prop) of Moholy-Nagy,” Hungarian Studies Review 37, no. 
1-2 (2010): 29-45. Other recent considerations of different aspects of his work include Noam M. Elcott, 
“Rooms of our Time: László Moholy-Nagy and the Stillbirth of Multi-Media Museums,” in 
Screen/Space: The Projected Image in Contemporary Art, ed. Tamara Trodd (Manchester: Manchester 
University Press, 2011), 25-52, and Pepper Stetler, “‘The New Visual Literature’: László Moholy-Nagy’s 
Painting, Photography, Film,” Grey Room 32 (Summer 2008): 88-113. 




engineer who is collecting the elements of a genuine creation.”43 He had already been waiting for 
the future for ten years: in his 1929 book Von Material zur Architektur (translated into multiple 
English editions in the 1930s and 1940s under the title The New Vision), he wrote, 
Ever since the introduction of the means of producing high-powered, intense artificial 
light, it has been one of the elemental factors in art creation, though it has not yet been 
elevated to its legitimate place…The reflectors and neon tubes of advertisements, the 
blinking letters of store fronts, the rotating colored electric bulbs, the broad strip of the 
electric news bulletin are elements of a new field of expression, which will probably not 
have to wait much longer for its creative artists.44 
 
From Kineticism to Luminism 
Despite Wilfred’s pioneering work, Moholy-Nagy’s premonition was only fully realized 
in the 1960s, when so-called “light art” became a major movement in the visual arts. In part, this 
can be attributed to the simple fact of the ubiquity of electric lighting at mid-century, as outlined 
above: it was a readily-available, affordable material that was familiar to both artists and their 
audiences, yet could inspire wonder and delight when diverted from its usual functional or 
commercial applications. This much was observed by Moholy-Nagy’s collaborator György 
Kepes (1906-2001), another Hungarian-born artist, who emigrated with Moholy-Nagy from 
London to the United States in 1937. Kepes subsequently taught at Moholy-Nagy’s Bauhaus-
inflected Institute of Design in Chicago and elsewhere, ultimately founding a new institution for 
the marriage of art, design, and technology, MIT’s Center for Advanced Visual Studies, in 
1967.45 As early as the late 1950s and early 1960s, Kepes was both using and writing about 
                                                
43 Ibid., 47. 
44 László Moholy-Nagy, The New Vision and Abstract of an Artist, trans. Daphne M. Hoffman (New 
York: Wittenborn, 1946 [expanded version of the 1929 book Von Material zu Architektur]), 50. The book 
was translated into English in 1932 as The New Vision: From Material to Architecture, in 1938 as The 
New Vision: Fundamentals of Design, Painting, Sculpture, and Architecture, and in 1946 as The New 
Vision and Abstract of an Artist. 
45 The Center lives on as the MIT Program in Art, Culture and Technology (ACT). For the history of 
CAVS, see Burnham, “Art and Technology: The Panacea That Failed,”; Anne Collins Goodyear, 
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electric light as a medium. In his article “Creating with Light,” published in the Winter 1960 
issue of Art and America, Kepes relays how the view from an airplane transforms the mundane 
world of electric light into “an intoxicating new visual wonder,” hinting at a new art form:  
Here is a new window to the cosmos, a new mirror in which to see ourselves and to 
envisage our hopes and our potential strength. Here is a garden of delights, a glimpse of a 
lost Eden of the eye. […] This accidental splendor contains the promise of a new art in 
the orchestration of light, on either a vast or a limited scale.46 
 
While Kepes himself pursued this “new art in the orchestration of light,” he thought the medium 
would only succeed on a scale larger than that of the domestic or gallery room; in other words, 
light art was not to be an art of “lumia,” on the model of the vase imagined in the 1890s, but 
rather, would be architectural in scale and public in its address. Consequently, he tended to 
produce works for commercial sponsors, including an electric sign made for the original Radio 
Shack store in Boston in 1950, and an eighteen-by-fifty-foot “Mobile Light Mural” made for the 
New York ticket offices of KLM Dutch Royal Airlines in 1959. But because of his promotion of 
the “creative” use of electric light, Kepes represents a direct art historical link between Moholy-
Nagy (whose own inter-war works and writings were well-known at the time) and 1960s light 
art. Another genealogy can be traced from Wilfred, if only via MoMA, as his work was not 
widely known before its display there in the ’60s. 
                                                                                                                                                       
“Gyorgy Kepes, Billy Klüver, and American Art of the 1960s: Defining Attitudes Toward Science and 
Technology,” Science in Context 17, no. 4 (2004): 611-35; and Melissa Ragain, “From Organization to 
Network: MIT’s Center for Advanced Visual Studies,” X-Tra Contemporary Art Quarterly 14, no. 3 
(Spring 2012), http://x-traonline.org/article/from-organization-to-network-mits-center-for-advanced-
visual-studies/. On the relationship of Kepes to both the Bauhaus and the discourse of cybernetics, and his 
role in the postwar recasting of architecture as one of many media involved in the organization of 
networks of control, see Reinhold Martin, The Organizational Complex: Architecture, Media, and 
Corporate Space (Cambridge, MA: MIT Press, 2003), 43-79. 
46 György Kepes, “Creating with Light,” Art in America, Winter 1960, 81. For other examples of his 
writing, see György Kepes, The Nature and Art of Motion, Vision & Value Series (New York: George 
Braziller, 1965), and György Kepes, “Light and Design,” Design Quarterly 68 (1967): 1-2, 4-32. 
 
 79 
While the work of Wilfred, Moholy-Nagy, and Kepes forms an historical link between 
the artistic use of light in the early twentieth century and the light art of the 1960s, the latter 
emerged most directly out of the European kinetic art of the 1950s. This movement was given its 
visibility and coherence by the April 1955 show curated by K. Pontus Hultén at the Galerie 
Denise René in Paris, “Le Mouvement.”47 As represented by the show, kinetic art itself 
descended from the early twentieth-century works of both Marcel Duchamp (1887-1968), 
including his motorized Rotary Demisphere (Precision Optics) (1925), and Alexander Calder 
(1898-1976), whose freely-swinging or otherwise animated constructions Duchamp himself 
famously christened “mobiles.” (Though not represented in the show, another predecessor of 
’50s kineticism is Constructivism, especially the work of Naum Gabo [1890-1977] and Antoine 
Pevsner [1886-1962], whose “Realistic Manifesto” of 1920 declared that “space and time are the 
only forms on which life is built and hence art must be constructed.”48) By the 1950s, kinetic art 
encompassed both works that actually moved—whether powered by electricity, nature, or human 
activity—and works that changed in appearance as the viewer moved around them in space. Its 
principal artists, all of whom lived and worked in Paris at various times, included the Hungarian 
                                                
47 For a brief overview of the show and kineticism more broadly, see Hal Foster et al., “1955b: The ‘Le 
mouvement’ show at the Galerie Denise René in Paris launches kineticism,” Art Since 1900: Modernism 
Antimodernism Postmodernism (Cambridge, MA: MIT Press, 2004), 379-84. A more in-depth 
examination of the show, focusing on the works of Robert Breer and Marcel Duchamp, is found in 
Uroskie, Between the Black Box and the White Cube, 85-130. Uroskie calls the show “an exhibition 
whose brief duration and modest scale belies its significance as a turning point in the development of 
postwar modernism,” given not only its articulation of what would become the kinetic and Op art 
movements, but also the importance it imparted to moving images, i.e., cinema. ibid., 85. 
48 Naum Gabo and Anton Pevsner, “The Realistic Manifesto (1920),” in Art in Theory: 1900-2000: An 
Anthology of Changing Ideas, ed. Charles Harrison and Paul Wood (Malden, MA: Blackwell, 2003), 299. 
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godfather of Op Art, Victor Vasarely (1906–1997); the Venezuelan artist Jesús Rafael Soto 
(1923–2005); and the Swiss sculptor Jean Tinguely.49  
In the late 1950s and into the 1960s, works by these and other kinetic artists were 
exhibited widely, in shows including “Vision in Motion/Motion in Vision” at the Hessenhuis in 
Antwerp in 1959, followed shortly thereafter by the first major historical survey of kinetic art, 
“Bewogen Beweging” (“Moving Movement,” sometimes translated as “Art in Motion”). 
Organized by “Le Mouvement” curator Hultén (with the assistance of others, including 
Tinguely), the show traveled from the Stedelijk Museum in Amsterdam to the Moderna Museet 
in Stockholm and the Louisiana Kunstmuseum in Copenhagen throughout 1961. Subsequent 
shows included “Movement,” held at the Hanover Gallery in London in 1964, and “Licht und 
Bewegung” (“Light and Movement”), which opened at the Kunsthalle Bern in 1965 before 
traveling to Brussels, Baden-Baden, and Düsseldorf into the spring of 1966.  
Many kinetic works relied on the shifting relationship between light and shadow to create 
the visual experience of motion, and some even used reflected or projected light, which, of 
course, is always “in motion.” By the mid-1960s, increasing numbers of artists were focusing on 
light itself as their medium, rather than on the physical or virtual animation of objects. George 
Rickey (1907-2002), an American sculptor whose writings on kineticism, in venues such as Art 
Journal, helped to define that movement, was one of the first to discern that light art—
                                                
49 There is a fairly large body of literature on kineticism in 1960s art. Some of the major books on the 
topic include Stephen Bann, ed., Four Essays on Kinetic Art (St. Albans: Motion Books, 1966); 
Directions in Kinetic Sculpture, Peter Selz, ed., exh. cat. (Berkeley, CA: University of California 
Berkeley University Art Museum/Santa Barbara Museum of Art, 1966); Frank Popper, Origins and 
Development of Kinetic Art (Greenwich, CT: New York Graphic Society, 1968); Guy Brett, Kinetic Art 
(London: Studio-Vista, 1968); Frank J. Malina, ed., Kinetic Art: Theory and Practice. Selections from the 
Journal Leonardo (New York: Dover Publications, 1974); Force Fields: Phases of the Kinetic, exh. cat. 
(Barcelona: Museu d’Art Contemporani/Hayward Gallery, 2000); and Pamela M. Lee, Chronophobia: On 
Time in the Art of the 1960s (Cambridge, MA: MIT Press, 2004). 
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sometimes referred to as “kinetic light art”—was branching off into its own movement.50 Writing 
in the December 1965/January 1966 issue of Art in America, Rickey noted that a new field of 
works made with light distinguished itself from both kinetic and Op art, another offshoot of 
kineticism that had been defined only a few months earlier by MoMA’s “The Responsive Eye” 
exhibition. “The artist’s use of light itself—it now seems clear—even if embracing both 
movement and optical phenomena, is a field of such extensive possibilities that it should be 
examined by itself,” Rickey argued.51 A little over a year later, in his history of kinetic art for 
Studio International, Rickey worried that light art was “developing so rapidly and so diversely” 
that it required its own “terms and criteria,” and complained that the increasing focus on light art, 
to the exclusion of other forms of kinetic art, was “myopic.”52  
Frank Popper, a Czech-born art historian whose doctoral thesis at the Sorbonne examined 
the history of movement in modern art, was also among the first to recognize the light art 
movement. In his article “Light and Movement” in the December 1966 issue of Art and Artists 
(devoted to works that “Turned On”), he noted that “a new dynamic use of light,” born with 
Wilfred’s first lumia and linked to color organs, cinema, and theatrical lighting, had now become 
“a principal trend” in kinetic art.53 Only two months later, Popper’s article on “The Luminous 
Trend in Kinetic Art” appeared in Studio International, paying special attention to the 1966 
exhibition “Kunst Licht Kunst” (“Art Light Art”), the first major European survey of light art, 
                                                
50 See George Rickey, “The Morphology of Movement: A Study of Kinetic Art,” Art Journal 22, no. 4 
(Summer 1963), as well as the sources cited below. 
51 George Rickey, “Kinesis Continued,” Art in America, December/January 1965-66, 49. Notably, 
Rickey’s 1967 book Constructivism: Origins and Evolution helped introduce a new generation to the 
inter-war movement, which became a reference point for both light art and minimalism. 
52 George Rickey, “Origins of Kinetic Art,” Studio International, February 1967, 69. 
53 Frank Popper, “Light and Movement,” Art and Artists, December 1966, 9. 
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held at the Stedelijk van Abbemuseum in Eindhoven.54 (Given that the show was sponsored by 
Philips, the works exhibited there are indirectly linked to earlier forms of advertising for electric 
light, such as the poster for Philips’ Arga bulbs.) Though the majority of the works incorporated 
movement, Popper stressed that “it should not therefore be concluded that the art of light has no 
separate existence of its own,” as many of the works obliterated the sense of time so crucial to 
kineticism, particularly through their emphasis on “visual stimuli.”55 In fact, Popper had 
authored an essay in the “Kunst Licht Kunst” catalog, in which he attempted one of the first 
taxonomies of light art, noting distinctions between relatively sculptural and relatively 
environmental works; works using light that is intercepted, directly transmitted, or passed 
through a screen; and works using light that is diffused, refracted, or polarized (among other 
categories).56 In both the catalog essay and the article, Popper explained light art’s rejection of 
kineticism’s articulation of time through recourse to the work of media theorist Marshall 
McLuhan, whose name increasingly would be associated with the movement. Following 
McLuhan, Popper explained that the electricity on which light art depended “is responsible for 
the new simultaneity of continuity, as opposed to the dialectical progress deriving from 
mechanization.”57 He went on to add that the American artists—who presumably were more 
                                                
54 For more on this exhibition, see Stephen von Wiese, “KunstLichtKunst: The Artificial Light Spaces by 
Gruppo T and ZERO for Eindhoven,” in Lichtkunst aus kunstlicht: Licht als medium der Kunst im 20. und 
21. Jahrhundert, ed. Peter Weibel and Gregor Jansen (Ostfildern: Hatje Cantz/ZKM, 2006), 448-65. 
55 Frank Popper, “The Luminous Trend in Kinetic Art,” Studio International, February 1967, 74. 
56 Frank Popper and J. Leering, eds., Kunst Licht Kunst, exh. cat. (Eindhoven: Stedelijk van 
Abbemuseum, 1966), n.p. 
57 Popper, “The Luminous Trend in Kinetic Art,” 74. 
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“turned on” to the theorist—”wholeheartedly accept this new future,” and consequently “formed 
the strongest contingent” in the show.58 
The critic and curator Willoughby Sharp similarly positioned light art as both heir to 
kineticism (a movement he claimed to have christened in 1964) and sibling of media theory. In 
his catalog essay for one of the first American museum surveys of light art—the Walker Art 
Center’s 1967 show Light/Motion/Space—Sharp attempts to make light art’s connection to 
kineticism explicit by rebranding it “luminism.” While establishing light art’s art-historical 
pedigree, Sharp’s nomenclature simultaneously dissociates light art from its European 
antecedents, locating it more firmly in an American context by invoking the “luminist” tradition 
of nineteenth-century American landscape painting.59 The connection to America served to 
underscore that whereas kineticism was associated with the machine aesthetics of the (natively 
European) industrial age, light art was increasingly associated with what we now might call the 
“new media aesthetics” of the electronic age. The connection between light art and electronics is 
bolstered through reference to McLuhan’s media theory, which so pervaded the rhetoric of light 
art that it did not even need to be cited. The “electric age,” Sharp writes,  
has created a new environment constituted of such media as the telegraph, telephone, 
radio, and TV. These media have restructured our sense ratios. Seeing is no longer the 
only sense of knowing. Visually oriented patterns of perception are rapidly being 
superseded by a multi-sense involvement in a total field reality.60 
 
                                                
58 Ibid. 
59 Like other early light art critics, Sharp offered a taxonomic chart, entitled “LUMINISM: A Chronology 
of Light Art,” in which he isolated six strains of light art (five of six were represented in the Walker’s 
show): Environmental; Natural; Projected; Screened (by far the most common in the show); Direct (also 
common); and Spectacle. As with most taxonomies of light art, this scheme proves more elegant in the 
abstract than it is useful in application, but the need to find a new critical vocabulary with which to 
discuss light art speaks to how much light art seemed to be divorced from the traditional media of art.  
60 Willoughby Sharp, “Luminism: Notes toward an understanding of light art,” in Light/Motion/Space, 
exh. cat. (Minneapolis: Walker Art Center, 1967), 5. 
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As a consequence, “the art of light and movement,” which is “a wholly new aesthetic instrument 
already engaged in the process of transforming our space-time awareness,” is “rapidly becoming 
the major artistic force of our century.”61 Sharp’s allusion to McLuhan was amplified by the 
local press: “The show has all the inherent excitement of light itself,” reported the Minneapolis 
Tribune. “It’s flashing, pulsating, moving, immediate, irrational, oriented towards the senses. 
The medium is the message, after all, and this show points out what McLuhan means.”62 While 
many critics admitted that judging the artistic merits of such novel work would require new 
criteria, they agreed that for better or for worse, light art, as the art of electronics, was the art of 
the future. In The Milwaukee Journal, one astute critic noted, “Now, real social and economic 
power belongs to engineers with circuit diagrams. Art should also concern itself with minute 
exchanges of energy and information.”63  
Because of America’s role as leader of the “electronic age” in the 1960s, it is no surprise 
that, as critics such as Popper and Sharp claimed, light art truly flourished in America, where it 
became one of the first contemporary international art movements to be exhibited from coast to 
coast, in museums large and small. These showcased both an international roster of artists and a 
generation of Americans hailing mostly, but not exclusively, from New York, the first capital of 
Edison’s empire of incandescent light. The list of American shows devoted primarily to light art 
between 1965 and 1969 includes “Current Art,” at the Institute of Contemporary Art, 
Philadelphia; “Art Turned On,” at the Institute of Contemporary Art, Boston; “Light as a 
Creative Medium,” at Harvard University’s Carpenter Center (organized by György Kepes); 
                                                
61 Ibid., 10. 
62 Mike Steele, “Walker Center Dazzles the Eye,” Minneapolis Tribune, (date unknown), 1967. 




“Light in Art” at the Contemporary Arts Museum, Houston; “Sound Light Silence: Art that 
Performs” at the Nelson Gallery-Atkins Museum; “Light/Motion/Space” at the Walker Art 
Center and Milwaukee Art Museum; “Light and Movement” at the Flint Institute of Arts; “Light 
and Motion” at the Worcester Art Museum; “Light Sculpture” at the Cleveland Museum of Art; 
“The Magic Theatre: Art Technology Spectacular” at the Nelson Gallery-Atkins Museum; 
“Light: Object and Image” at the Whitney Museum of American Art; and “Electric Art” at the 
UCLA Art Galleries and Phoenix Art Museum. 
If this partial inventory of light art exhibitions (see Appendix 1 for a more complete list) 
documents the movement’s geographic reach, its impact on the so-called “mainstream” 
American art world—that is to say, on New York and the arts journalism based there—registers 
most succinctly on the covers of national arts publications. For example, two consecutive 1967 
issues of Art in America display the neon work of light artist Stephen Antonakos (1926-2013) 
and Moholy-Nagy’s Light Prop, respectively, as if validating the work of the contemporary artist 
through juxtaposition with the work of his historical predecessor (Fig. 2.12). In dialogue with the 
many exhibitions of light art, art magazines both in America and abroad dedicated issues to light 
art and/or the larger field of kineticism, including the December 1966 issue of Art and Artists 
(“Turned On”); the February 1967 issue of Studio International (containing Popper’s article on 
the “luminous trend” within kinetic art, and multiple others on the same topic); the May/June 
1967 issue of Art in America (the issue with the Light Prop on its cover); the December 1968 
issue of Artscanada (“Light”) (Fig. 2.13); and the 1969 ARTnews Annual (“Light: From Aten to 
Laser”), containing Perrault’s essay on “Literal Light.” 
These exhibitions and publications indicate that by the spring of 1967, the nascent trend 
observed by Rickey and Popper had become a full-blown movement. In April, a survey of the 
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“new luminal art” that had “suddenly emerged as both international and popular” appeared in 
Time magazine, perhaps the most widely-read publication in post-war America. “From coast to 
coast, no major exhibit of contemporary art these days is complete without the zap of neon, the 
wink of a wiggle bulb, the spiral shadows of a lumia or the ghostly glare of minimal 
fluorescence,” it boldly declared (Fig. 2.14).64 By 1968, the importance of light and motion to 
contemporary art was so apparent that an entire chapter of the first edition of H. H. Arnason’s 
seminal textbook, The History of Modern Art, was devoted to it. (Now in its sixth edition, the 
book’s discussion of kineticism and light art has contracted and expanded over the intervening 
decades, mirroring trends in contemporary art.) In his text, Arnason testified that “during the 
1960s exhibitions of light and motion proliferated throughout the world,” drawing the interest of 
both artists and the public; his proof includes the fact that over 100,000 persons attended the 
“Bewogen Beweging” show in 1961.65 While the precedents that Arnason identifies are largely 
European—he recycles the usual list of Duchamp, Calder, Wilfred, and Moholy-Nagy—he also 
claims, in an echo of Popper, that it is in the United States that “interest in light sculpture 
accelerated during the 1960s in many different forms.”66 
The light art movement reached its zenith in 1969, when American Home (a middlebrow 
design magazine, comparable to House and Garden) devoted its October issue to forecasting 
“Light and Sound” as the key concepts for home decorating in the 1970s. Nestled in its pages is 
“Light Becomes the Medium,” a two-page article about the phenomenon of light art. One page is 
devoted to a full-color reproduction of Otto Piene’s Light Cocoon (1965), while the other depicts 
                                                
64 Piri Halasz, “Techniques: Luminal Music,” Time, April 28, 1967, 78. 
65 H. H. Arnason, History of Modern Art: Painting, Sculpture, Architecture (New York: Harry N. 
Abrams, 1968), 609. 
66 Ibid., 613. 
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the space in which this work, and several others examples of light art, are housed: the gallery of 
the Far Hills, New Jersey mansion of noted free-market capitalist Malcolm Forbes (Fig. 2.15). 
The works depicted—including works by Earl Reiback and Julio Le Parc—were all acquired 
from the Howard Wise Gallery, and many had been exhibited in the show “Lights in Orbit” 
(discussed below) or “Light/Motion/Space.” Underneath the photos, the article notes that  
Rembrandt, Vermeer, Monet and the Impressionists found the capturing of light on 
canvas the ultimate painter’s challenge. Now light itself is the medium in a lively new 
branch of kinetic art; the “paint” and the “canvas” are made of such unpainterly things as 
mini-motors and plastics, high-intensity bulbs and transistors. The results, as shown in 
the private collection of Mrs. and Mrs. Malcolm Forbes, is [sic] an ever-changing light 
show of glowing tapestries, luminescent pictures and flickering sculptures. The Forbes 
children find their home art gallery a perfect place to watch the flickering light of 
another kinetic art form—the motion picture.67 
 
As the text suggests, light art does seem to have infiltrated domestic spaces in a manner 
comparable to both film and television in the late 1960s. This move threatened to undermine the 
distinction between a work of art and novel decorative lamps, such as lava lamps—especially 
because many works of light art could potentially be mass-manufactured for distribution as 
commercial, rather than artistic, objects. For example, Otto Piene’s own mass-produced lamps 
were marketed in a New York Times feature on new décor, as if realizing the late nineteenth-
century fantasy of a lit vase that would compete with painting as an aesthetic experience (Fig. 
2.16).68  
The fact that upon entering the domestic sphere, light art was immediately compared to, 
and even aligned with, other forms of mass media underscores their difference from works of art 
                                                
67 John Zimmerman, “Light Becomes the Medium,” American Home, October 1969, 81.  
68 This rich topic will be touched upon briefly in Chapter Three, but should also be explored more 
thoroughly at a later date. Suffice it to say that even the proliferation of “decorative” light objects in the 
1960s is not without interest; see Jennifer Roberts, “Lucubrations on a Lava Lamp: Technocracy, 
Counterculture, and Containment in the Sixties,” in American Artifacts: Essays in Material Culture, ed. 
Jules D. Prown and Kenneth Haltman (East Lansing, MI: Michigan State University Press, 2000), 167-89. 
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that used electric light, but were not similarly implicated in the theoretical reevaluation of media. 
These include examples from the movements of Neo-Dada, Minimalism, Postminimalism, 
Conceptualism, and Expanded Cinema, which adopted the bulb alongside other industrial and 
quotidian materials. While these works surely interrogated the modernist notion of the medium, 
they did not necessarily approach the medium through the framework of media, as did light art. 
In other words, it is possible to distinguish between the light artists, who explored light and its 
electronic modulation, and those who utilized electric light to explore other concerns. Examples 
of the latter include Bruce Nauman’s (1941-) humorous translation of found objects, words, and 
images into neon signs (e.g., Neon Templates of the Left Half of My Body Taken at Ten Inch 
Intervals, 1966); Joseph Kosuth’s (1945-) similarly conceptual, but less deliberately humorous, 
reflections on the discrepancies between objects, words, and images (e.g. Neon, 1965, a neon 
bulb spelling the word “neon”); and Richard Serra’s (1939-) Postminimalist investigation of the 
interaction of materials and environmental forces such as gravity (e.g., Untitled, 1967, a work 
comprising soft hanging rope and rigid blue neon tubing). 
These artists only used electric light intermittently in their works, and the same rightly 
can be said of the so-called “Light and Space” artists, such as Robert Irwin (1928-) and James 
Turrell (1943-). Though “light” and “space” (and “movement”) often were conjoined in 
descriptions of light art—as evidenced by many of the exhibition titles listed above—it generally 
remains clear that the “Light and Space” artists had different priorities. Whereas the light artists 
were interested in the electronic properties of electric light (as outlined below), the Light and 
Space artists were more interested in the phenomenology of visual perception.69 This much was 
                                                
69 The relationship of the Light and Space artists to the work of the Minimalists has been contested. 
Though both are interested in perception, for Rosalind Krauss, they are anathema: the Minimalists are 
concerned with the phenomenological perception of the surfaces of obdurately physical objects, whereas 
the Light and Space artists are concerned with evanescent visual phenomena, and operate under the sign 
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claimed by its artists, critics, and curators, and demonstrated by the works themselves. A prime 
example is Robert Irwin’s widely-reproduced Untitled (c. 1966-7): when carefully lit by electric 
light, the contours and spatial relationships of its four painted acrylic discs become ambiguous to 
the eye, creating a dizzying optical experience (Fig. 2.17). Although the work depends on 
electric light, the focus of this work is not the light “itself,” but the visual experience that the 
lighting effects. Notably, electric light was not utilized by all Light and Space works; many of 
Turrell’s most famous works, for example, depend on daylight (e.g., his Skyspaces of the 1970s).  
Not “Just Another Instrument”: Art and Technology 
Of all the artists who utilized artificial light in their work in the 1960s, the most iconic 
remains Dan Flavin. Although Flavin initially was included in a number of light art exhibitions, 
he increasingly distanced himself from the movement, and his rejection of the label is instructive 
in explaining its resonances. Flavin had begun incorporating lights into his assemblage objects, 
or “icons,” in the early 1960s, adopting the unmodified fluorescent bulb for the first time with 
the Diagonal of May 25, 1963, of which there are several iterations, in varying shades including 
gold, yellow, green, red, and pure white. At his 1964 show at the Green Gallery in New York, 
Flavin committed himself fully to the fluorescent bulb, using it exclusively for the rest of his 
career (Fig. 2.18).70 According to the artist, his interest in the bulb was essentially formal, and 
                                                                                                                                                       
of the sublime. See Rosalind E. Krauss, “Overcoming the Limits of Matter: On Revising Minimalism,” in 
American Art of the 1960s: Studies in Modern Art, ed. John Elderfield (New York: Museum of Modern 
Art/Harry N. Abrams, Inc., 1991), 122-41. James Meyer has countered that Krauss’s distinction between 
the two groups is historically inaccurate, both because the true West Coast counterparts of the Minimalists 
were the Finish Fetish artists, and because the traditional distinction between the East Coast and West 
Coast groups turns what was a fluid field of ideas into a rigid binary. See James Meyer, “Another 
Minimalism,” in A Minimal Future?: Art as Object 1958-1968, exh. cat., ed. Ann Goldstein and Lisa 
Gabrielle Mark (Cambridge, MA: MIT Press/Los Angeles County Museum of Art, 2004), 33-49. This 
debate is worth mentioning because the fact that light art never comes up in either text indicates how far 
removed it is from the groups under discussion, which relate to each other through their shared 
investment in perception. 
70 In other words, these works are “unassisted readymades” indebted to the work of Marcel Duchamp. 
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especially in the way its radiating light interacted with the envelope of architectural space. As he 
wrote in 1965 of his epiphany, “I knew that the actual space of a room could be broken down and 
played with by planting illusions of real light (electric light) at crucial junctures in the room’s 
composition.”71 Flavin’s use of the industrial, geometrically regular fluorescent bulb—in a 
manner that complicated both the illusionism of painting and the physicality of sculpture—
aligned his work with that of the emerging Minimalists. At the same time, however, his devotion 
to electric light, and allusions to light’s symbolism (e.g., through titling his early works “icons”), 
caused his work to be included in exhibitions of light art, such as “Kunst Licht Kunst” and 
“Light: Object and Image.” Flavin actually had his works withdrawn from the latter show at the 
last minute, after the show’s exhibition catalog and first reviews had already been printed. 
The reason for Flavin’s withdrawal can be ascertained from his writings from the 
preceding years, in which he anxiously denied any interest in the bulb as a form of technology. In 
1965, he worryingly acknowledged that the bulb “had the potential for becoming a modern 
technological fetish.”72 In his statement for the “Kunst Licht Kunst” catalog, reproduced in both 
Artforum in 1966 and the catalog for the exhibition “American Sculpture of the Sixties” in 1967, 
he emphatically declared that “electric light is just another instrument” and that he had “no desire 
to contrive fantasies mediumistically or sociologically over it or beyond it.”73 (Similarly, Irwin 
has stated that “the medium is a means to an end.”74) In the same 1966 Artforum article, Flavin 
referred to works of light art as “the very latest [advances] in Canal Street pyrotechnology,” 
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72 Ibid.  
73 Dan Flavin, “some remarks...excerpt from a spleenish journal,” Artforum, December 1966, 27. 
74 Quoted in Stephanie Hanor, “The Material of Immateriality,” in Phenomenal: California Light, Space, 
Surface, ed. Robin Clark (Berkeley: University of California Press/Museum of Contemporary Art, San 
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denigrating them as both techno-fetishistic and romantic.75 (Throughout the 1960s, New York 
City’s Canal Street was lined with shops where artists working with technology procured their 
materials.) In another article published in Artforum the following year, Flavin directed his venom 
towards specific artists associated with light art, calling out by name Wilfred, Kepes, and Rickey, 
along with light art gallerist Howard Wise (discussed below), and Marshall McLuhan. Again, he 
is at pains to divorce himself from the artistic use of technology: he either denies any knowledge 
of it (as when he writes that he began using light before encountering the work of Moholy-Nagy 
and the similarly techno-fetishistic Group Zero), or denies that it has any influence on him: 
Impromptu flickers from Billy Who?, lasers through the night, “Night Cancelling Orbits,” 
numbered evenings of inept art on technoactivity in the Armory do not inform me about 
my effort. That proposal is whole now and has been so. It requires no technological 
embellishment nor must it join the technocratic, “sci-fi” art as progress cult for 
continuing realization.76 
 
Even though Flavin’s works eschewed the “pyrotechnic” effects, such as blinking, that 
would remind viewers of the fundamentally electronic nature of his bulbs’ light, Flavin’s 
disavowals reflect one of the most trenchant criticisms of his work: namely, that his bulbs simply 
aestheticize technology. For example, in December 1967, an Artforum review published almost 
alongside Flavin’s own article complained that his works compel us “to condition ourselves to 
the ‘beauty’ or pure objective ‘reality’ of the mechanized.”77 It was precisely this aestheticization 
of technology with which the light artists were associated. Hence, in the New York Times that 
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same month, Philip Leider defended Flavin by simultaneously divorcing his work from a concern 
with technology and from light art (i.e., “sound-light-motion promotions”):  
Flavin’s simple use of fluorescent tubes comes out of the schism in abstraction which 
produced the “minimalists,” or “literalists,” and not out of any technology or intermedia 
movement. He has been, in fact, at pains to keep his distance from the “sound-light-
motion promotions.” The point is that technology cannot substitute for inspiration—it can 
only follow it—and those artists who are genuinely inspired seem to feel no need to 
consider what’s new in the electronics industry.78 
 
A similar sentiment was echoed by critic John Gruen, who, although sympathetic to light art, 
complained in his review of “Light: Object and Image”—the show from which Flavin pulled his 
work—that “too much technology tends to obscure some of the creative impulses behind its 
use,” concluding that “some of these light artists sometimes get carried away by the gadgetry of 
it all, and tend to forget themselves in a plethora of electronic noodling.”79 The curator of that 
show, Robert Doty, anticipated that criticism, arguing in its catalog that although artists who use 
technology run the risk of turning into “an inventor or gadgeteer,” some “regard technology as 
no more than means to an end”—offering a defense of light art that assuages the movement’s 
critics only by belying its core concerns.80 The postulation of a distance between Flavin and the 
gadgeteers became a critical trope: another critic, the appropriately-named Ira Licht, wrote in the 
“Light”-themed issue of Artscanada that Flavin, a “major artist” and Minimalist who works with 
light, “is quite distinct from ‘light artists’ who are usually identifiable by their lack of formal 
inventiveness.”81 
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By complaining that light art explored “what’s new in the electronics industry” and 
sacrificed aesthetics to “a plethora of electronic noodling,” critics like Leider and Gruen invoked 
the specter of one of the more controversial movements of the 1960s, commonly referred to as 
“Art and Technology.” Dedicated to the integration of what C.P. Snow had famously dubbed 
“the two cultures,” the movement facilitated collaborations between artists and engineers via 
institutions and programs such as Experiments in Art and Technology, or E.A.T., co-founded by 
artist Robert Rauschenberg (1925-2008) and engineer Billy Klüver (1927-2004) in 1966; MIT’s 
Center for Advanced Visual Studies, founded by Kepes in 1967; and the “Art and Technology” 
program, overseen by curator Maurice Tuchman at the Los Angeles County Museum of Art from 
1967 to 1971.82 Though the late 1960s was marked by an increasing suspicion of “technocratic” 
culture, the artists who participated in these programs—including a number of light artists—
generally espoused a species of the techno-utopianism of Marshall McLuhan and Buckminster 
Fuller (1895-1983), both of whose ideas were promoted within the arts by John Cage (1912-
92).83 In Fuller’s framework, technology was a neutral tool that had been instrumentalized by 
agents of geopolitical conflict, with disastrous consequences. It was up to a new generation—
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including artists—to imagine how technology might be re-deployed to better distribute the 
world’s resources, leading to a lasting world peace.84  
The critical response to Art and Technology generally argued that the movement had 
failed to achieve its lofty aims, and, perhaps more troublingly, sacrificed aesthetics in the 
process.85 One such criticism came from Harold Rosenberg (1906-78), who in his first regular 
column as art critic for the New Yorker reviewed the seminal light art show “Lights in Orbit,” 
held at the Howard Wise Gallery in 1967. Placing “Lights in Orbit” under the category of “new-
media entertainment,” he notes that in the show, 
art splits its identity between sober technical demonstrations and appeals to our delight in 
shiny, moving things. In its struggle for existence against the two great powers of 
contemporary society—technology and the mass media—art is constantly engaged in 
pilfering from these powers effects developed by them in connection with purposes that 
have nothing to do with art.86 
 
Even critic Clement Greenberg, the don of modernism, condescended to chime in: when asked 
what he thought “of the invasion of art by technology” in a 1969 interview, he replied,  
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No, I don’t consider it an “invasion.” I haven’t yet seen much good art produced with the 
help of what’s called technology, but that doesn’t mean it can’t or won’t be. So far, 
however, all the kinetic and all the light effects and the whatever other effects haven’t 
been able to cover up the fact that the artists involved were not inspired and had nothing 
much to say. There’s nothing wrong with technology as such in art; anything you use as a 
means is okay if it produces results, results that have artistic value. But the present noise 
about technology appears to be more a matter of fashion and desperation than anything 
else.87 
 
Asked why technology was so fashionable, Greenberg explained that it fit the current trend of 
“medium-exploding” art: “Technology is explosive in this sense all right, and it also has its own 
connotations of modernity, or ‘far-outness.’ But to repeat: so far the results are paltry, and in art 
you always look at the results; you never talk about art that’s not yet been made.”88 Greenberg’s 
opprobrium was prescient: by 1973, critic Robert Hughes observed in Time that “most kinetic art 
seemed to have been banished to attics in Easthampton and closets in the 16th arrondissement—
those clicking fluorescent wall boxes, those spinning mirrors, those balky, home-wired devices 
that were about as tenth as complex, and nothing like as much fun, as a pinball machine.”89 
Though many artists who used electric light in the 1960s, such as Flavin, held their 
distance from the Art and Technology movement, the light artists and their promoters, by 
contrast, openly professed their fascination with technology (even if they aimed to transform it). 
For example, they often invoked McLuhan’s notion of the importance of electronic technologies 
in shaping our world, and their works seemed unavoidably technological, as reflected in the 
criticism cited above. In fact, one of the first artists to deploy electric light in the post-war era 
was the Italian Lucio Fontana (1899-1968), who founded a movement, Spazialismo, that viewed 
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electric light as only one of many forms of technology that should be incorporated into art.90 In 
an echo of Futurism, Fontana’s 1946 Manifesto Blanco outlined Spatialism’s dedication to an art 
suited to “a mechanical age, in which plaster and paint on canvas are no longer meaningful.”91 
His vision was first realized in 1949 at the Galleria del Naviglio in Milan, where he installed his 
Ambiente Spaziale a Luce Nero (Fig. 2.19). In this work, an abstract, biomorphic sculptural 
form, coated with phosphorescent paint and illuminated by ultra-violet “black lights,” was 
suspended from the gallery’s ceiling, activating the ambient space of the room (not unlike the 
colored vase proposed in 1891). Along with Wilfred’s “Lumia” and Moholy-Nagy’s Light Prop, 
Fontana’s “spatial environments” became another reference point for the light art of the ’60s: if 
electric light was “just another instrument” for Flavin, Irwin, and other artists of the day, the 
light artists used electric light as the sign of a new technological era. They thereby brought 
Fontana’s dream of making art for the “mechanical age” into the electronic present.  
The fact that most light artists shared McLuhan’s understanding of electric light as a 
media technology, comparable to photography and television, is the basis of its relevance today. 
Whereas the Art and Technology movement has been viewed retrospectively as nothing more 
than “a panacea that failed” (to borrow the phrase of one of its major champions, Jack Burnham), 
light art appears increasingly crucial to an understanding of our own historical “new media” 
moment.92 The relation of light art and media will be discussed further in Chapter Three, via the 
work of Otto Piene, who not coincidentally claimed Fontana as his chief influence. But in the 
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sections that follow, I will trace how the rhetoric around light art emphasized not only the 
“immateriality” of electric light (which increasingly became environmental), but also its 
materiality as an electronic apparatus, putting pressure on the modernist notion of the medium 
and moving art closer to McLuhan’s notion of “media.” 
“Artistic Machines” 
The meteoric rise of the light art movement—independent from the related movements of 
kineticism or Art and Technology—was chronicled by a series of articles in major art magazines, 
as well as the occasional journal essay or book.93 Inevitably, each author defined the movement, 
narrated its historical development, and charted its taxonomy in his or her own way, though all 
offered the same qualification: that this was an inchoate movement that had yet to fully realize its 
potential. Many also argued that light art was preoccupied not simply with light, but with electric 
light, and more broadly, with the electronic media technologies for which the electric bulb stood. 
In fact, light art was predicated on the use of not only electric light (itself an electronic 
technology), but also other forms of electronics: as a reviewer of the “Kunst Licht Kunst” 
exhibition noted in the pages of Art International, “Systematic use of light in art becomes 
possible only when the artist is able to generate light at will and control its color and intensity. 
Thus the art of artificial light and electronic science are closely connected.”94  
Evidence of this connection was found in the works of art themselves. Notably, these did 
not necessarily emphasize the appearance of their electronic components, which are often 
hidden from view. Furthermore, as Rosalind Krauss noted in her study of Moholy-Nagy’s Light 
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Space Modulator (Fig. 2.11) and of Piene’s works, the projection of light towards the viewer 
tends to “undermine the physicality of the object which is the source of that radiance.”95 Rather 
than displaying their components, the works emphasized the uniquely electronic characteristics 
of their electric light (i.e., the characteristics owing to the transmission and modulation of 
electric current). These include electric light’s apparent steadiness, in contrast to an open flame 
(though incandescent bulbs operating on alternating current do flicker at imperceptible rates); its 
“immateriality” as compared to other forms of artificial light, as if electric light was “pure 
energy” (which, as discussed above, was more discursive fiction than fact); its ability to be 
turned off and on instantaneously, and therefore to pulse or “strobe”; its programmability, as it 
could be regulated according to some predetermined plan; and its ability to be regulated in real-
time by other electronic events, such as the registration of sound frequencies, through its 
insertion into systems of circuits, as will be discussed in Chapter Four. Thus, within the 
framework of light art, the paradoxical nature of light itself—both material and immaterial, 
physical and metaphysical—gains a new valence, functioning as a metonym for electronics, 
which are tangible components that regulate the flow of intangible energy. Of course, the advent 
of electronic media technologies like television, video, and computing only extended this 
paradox into the realm of politics and biopolitics, as electric light transformed the human 
sensorium and electronic flows of energy became the medium of abstract flows of information, 
capital, and control—a fact not lost upon some of light art’s initial chroniclers. 
The first of these was Elizabeth C. Baker, whose aptly-titled “The Light Brigade” 
trumpeted the arrival of a new avant-garde in the March 1967 issue of ARTnews. As was 
common, she traced the origins of the movement to both Wilfred and Moholy-Nagy; but as was 
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also common, she equally emphasized its contemporaneity, arguing that light art responded to an 
emergent technological reality. Echoing Popper, who claimed that light artists demonstrate that 
“electricity is responsible for the new simultaneity of continuity,” Baker noted that electric light 
is “a medium of the instantaneous present” defined by its “quality as energy,” and therefore 
reflects the instantaneity of modern electronic life.96 But the light artists did not simply use 
electric light: they deployed it, she argued, in ways that underscored its electronic nature. For 
example, they programmed their bulbs to operate in sequences, changing between “on” and “off” 
with the same instantaneity as a household lamp—at the flip of a switch—or in slower, 
electronically-controlled transitions.97 
Baker’s article was followed by Nan Rosenthal’s survey of light art in the May/June 1967 
issue of Art in America. After outlining the history of light in art, Rosenthal states that her proper 
subject is “the growing number of artists of today, as well as some of their early-twentieth-
century predecessors, whose major concern is neither light as lighting, nor the representation of 
light, but the articulations of light itself.”98 For these artists, light—“usually electrically 
powered”—“is their expressive medium,” comparable to pigment, bronze, and marble.99 Like 
Baker, Rosenthal connects the use of light as a medium to the precedent set by Wilfred and 
Moholy-Nagy, but at the same time insists that the light art movement reflects a new experience 
of electronic technology. Unlike Baker, however, Rosenthal emphasizes something that Baker 
                                                
96 Elizabeth C. Baker, “The Light Brigade,” ARTnews 66, no. 1 (March 1967): 52. 
97 Ibid. Though her analysis of light art’s relation to electronics was astute, Baker adopted the most 
conservative and critical position of all the light art boosters, choosing to elevate three individual artists—
Stephen Antonakos, Chyrssa (1933-2013), and Flavin—above what she described as the vast field of 
monotonous light art. Not coincidentally, these three artists had the closest ties to more established 
movements, to which Baker attributed their “aggression” (Pop) and simple forms and sleek surfaces (Op). 




had mentioned only in passing: namely, that light art, because of light’s physical attributes, is 
inherently environmental. For Rosenthal, the use of light to colonize ambient space is a 
significant trend in light art. As it turns that space into an arena of action—an arena through 
which both the light itself and our bodies move—light creates a situation comparable to 
performance or “non-literary” theatre, but in which there is no dedicated stage, and all bodies 
present become actors, as in a disco, or a Happening.100 By 1968, this mode of light art, 
operating under the name of “intermedia,” allegorized the submersion of contemporary life into 
an electronically-mediated environment, as will be discussed in Chapter Three. 
While Baker noted that light art reflects that life has gone electric, Rosenthal introduced 
the more radical idea that light art might actually help us acclimate to our new electronic reality. 
First, she argues that the modern environment—including the ubiquity of electric light—is 
inherently incompatible with the existing human sensorium. In order for us to thrive, rather than 
flounder, in our new environment, our senses must be remade—which she claims is precisely the 
project of light art: 
The artist who uses light is pointing out certain phenomena and working them into a scale 
and context that is digestible. […] It can be argued that the everyday environment is an 
ever-accelerating chaos of sensations, and that to compete with it, on its own intensity 
level so to speak, is primitive, crude or even inhuman. Possibly, however, what artists do 
when they exploit the energy quality of light is encourage the development of 
sensitivities that can face bombarding phenomena from the real environment on a level of 
both toughness and subtlety. In other words, they remake the sense of sight.101 
 
Notably, Rosenthal’s belief that artists recognize the impact of technologies on our sensorium is 
rooted in the work of Marshall McLuhan. In the first chapter of Understanding Media, McLuhan 
famously argues that “the serious artist is the only person able to encounter technology with 
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impunity, just because he is an expert aware of the changes in sense perception,” echoing the 
ideas of Walter Benjamin discussed in Chapter One.102 Rosenthal also may have derived the idea 
that art helps make our environment “digestible” from McLuhan, who argues that artists are not 
only aware of changes in our sense perception, but also immunize us against them: “No society 
has ever known enough about its actions to have developed immunity to its new extensions or 
technologies,” he notes, adding, “Today we have begun to sense that art may be able to provide 
such immunity.”103 By adopting McLuhan’s reasoning, Rosenthal refutes the oft-repeated 
charge, leveled at the light artists and at artists who used light, such as Flavin, that their art 
merely “aestheticizes” technology. In fact, she goes on to explicitly address the fact that “the use 
of artificial light as a medium has been called dehumanizing and gimmicky,” countering that 
light art is more public than the art of the past, as light “can be offered to many people at once,” 
and that light art rarely puts its technologies to their intended commercial uses.104 
A light artist himself, as well as a critic and curator (most notably, of the Jewish 
Museum’s “Software” show in 1970), the American Jack Burnham similarly argued that light art 
not only engages, but also transforms, our perceptual apparatus. In his 1968 book Beyond 
Modern Sculpture, Burnham highlights both kineticism and light art, devoting a chapter to each 
topic. He divides light art into two camps: the “painters,” or “those favoring patterns of light 
confined to a screen,” and the “sculptors,” or “those artists interested in light’s prime property of 
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spatial dispersion from a source which may or may not be considered an art object.”105 Like both 
Elizabeth Baker and Athena Tacha Spear, Burnham prefers the light “sculptors,” indicating the 
importance of light as an environmental phenomenon to the practice of light art.106 Though 
indebted to Wilfred’s conception of light as a medium, the sculptural tradition of light art, 
Burnham claims, was rightly inaugurated by Moholy-Nagy’s Light Prop, and most influenced by 
the work of Fontana.107 After contending that the movement primarily owed its recent successes 
to “the diminishing vitality of traditional art forms and to newer, more flexible means of 
electrical illumination,” Burnham, who is remembered today for his cybernetically-inflected 
concept of “systems aesthetics,” claims that light art also helpfully “demonstrates one of the 
primary qualities of systems”: namely, 
the tendency to fuse art object and environment into a perceptual whole. In fact, the trend 
of Light Art is to eliminate the specific art object and to transform the environment into a 
light-modulating system sensitive to responses from organisms which invade its 
presence.108 
 
Towards the end of the chapter, Burnham qualifies his assertion that light, and light art, are 
inherently “environmental”: “Perhaps a more primary concern is the cultural trend toward 
intangibility. Light, as Otto Piene has pointed out, is the incarnation of visible energy.”109 Thus, 
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light art is related to what Lucy Lippard identified as the “dematerialization” of the art object in 
Conceptualism; but in the case of light art, the “dematerialization” is effected by the flows of 
“dematerialized” energy through electronic circuits.110 
The critic Jean Clay, in his review of the 1966 survey of light art, “Kunst Licht Kunst,” 
offers a thesis parallel to Burnham’s. He claims that light artists use light “because light, among 
other materials, allows them to express the instability of matter, its fleetingness and 
atomization,” leading to an emphasis on environmental situations.111 But he pointedly observes 
that all light works in this way, in an attempt to divorce light art from the technology of the bulb: 
“it is important,” he asserts, “not to confuse the idea of light with that of electricity.”112 (This 
allows him to more forcefully place the movement in dialog with art’s history, e.g., with stained 
glass windows—an historical elision that, again, does little to illuminate the project of 1960s 
light art.) By contrast, Burnham insistently ties immaterial light to the electric bulb, and to the 
media theory that it represented. Significantly, he includes in his discussion of light art his 
memory of a time “when during a lecture Marshall McLuhan pointed to a glowing light bulb and 
remarked that it radiated pure information—at least to those who understood its signal. 
Increasingly pure energy and information seem to be the essences of art; all else is being dropped 
methodically by the wayside.”113 
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The connection between light art and media technologies, hinted at by Burnham’s 
invocation of McLuhan, is explored most fully in one of the last major articles on light art. In his 
essay “Artistic Machines,” published in the Chicago Review in 1971, Richard Kostelanetz writes:  
Creatively as well as critically there is a clear difference between using a new technology 
for assistance in a traditional art form, as in electronic music and computer graphics, and 
the use of a machine to exploit its own nature, as in light art. Here a certain technology, 
electric light, is displayed for its intrinsic properties: for in artistic machines, as I shall 
call such works, the technology is clearly present in the work.114 
 
As explored throughout the essay, the “nature” of electric light is multi-faceted, including many 
aspects emphasized in other discussions of light art. Its most important aspect, however, is the 
fact that it can be electronically programmed. Kostelanetz explains that the “most elementary 
technique” of light art is simply to present bulbs to the viewer, thereby “displaying light for the 
effects of its own properties,” but that the use of additional electronic components allows light 
art to develop into two techniques of greater complexity: “autonomous machines” of 
automatically changing lights, and “responsive machines” sensitive to external stimuli (i.e., what 
Burnham identified as “systems”).115  
By insisting on electric light as a technology—by refusing the image of the light bulb as a 
transparent or ahistorical medium, equivalent to the sun, and instead viewing it as an apparatus 
deployed in the creation of artistic “machines” alongside other electronic parts—Kostelanetz 
discovers the most significant art-historical consequence of light art. Throughout most of his 
article, his review of light art’s various typologies mirrors those of other critics, progressing from 
                                                
114 Richard Kostelanetz, “Artistic Machines,” Chicago Review 23, no. 1 (1971): 116. After this 
publication, critical attention shifts towards the more general topic of Art and Technology, and then 
subsequently splits into studies of distinct areas of practice, such as videotapes and computer graphics, in 
the 1980s. See Douglas M. Davis, Art and the Future: a History/Prophecy of the Collaboration between 
Science, Technology, and Art (New York: Praeger, 1973) and Stewart Kranz, Science & Technology in 
the Arts: a Tour Through the Realm of Science/Art (New York: Van Nostrand Reinhold Co., 1974). 
115 Kostelanetz, “Artistic Machines,” 117. 
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bare bulbs to light boxes, projections, programmed illuminations, and activated environments. 
Unlike those critics, however, he concludes this evolutionary sequence with works involving 
televisual light technologies, such as broadcast TV, videotape, and video synthesizers.116 Thus, 
Kostelanetz, writing from the perspective of 1971, is among the first to realize the direct 
genealogical relationship between light art and the emergence, circa 1969, of what we now call 
video art (this genealogy will be discussed further in Chapter Three). The author concludes by 
arguing that the best examples of light art “confront and reveal, rather than opportunistically 
exploit, the technological reality of our time, for their themes inevitably include the nature and 
possibilities of technological materials.”117 In a nod to the latest developments in electronics, he 
notes that these materials include “not only electric light but computer-assisted processes” as 
well.118 If some critics, such as Jean Clay, protested that the sudden popularity of light art could 
not be explained as a response to “new” technologies on the grounds that electric light was no 
longer new, it was because they were unable to see what Kostelanetz so cannily observed.119 
This is the fact that by the late 1960s, the light of the electric bulb did not shine backwards, 
towards Edison and the end of the nineteenth century, but forwards, into a future in which our 
                                                
116 Ibid., 116.  
117 Ibid., 131.  
118 Ibid. 
119 In his review of “Kunst Licht Kunst,” Clay argues that we can prove that “electricity is not in itself the 
cause of a ‘new art’—as the catalogue claims—by drawing attention to the fact that the present increase 
in works which make use of electricity is taking place tens of years after the invention of the first light 
bulbs and the first neon tubes.” Clay, “Current Electrics,” 21. 
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environment would become saturated by electronic media technologies, just as electric light 
expands to fill a room.120 
The Howard Wise Gallery: “The Semi-Official Power Center for AC Art” 
The genealogical relationship between light art and other forms of electronic media, such 
as videotapes and computers, is manifested most explicitly in the history of the Howard Wise 
Gallery, which operated in Manhattan from 1960-1970. While Wise originally focused on 
abstract expressionist artists (in both his New York gallery and in the Cleveland, Ohio gallery 
that preceded it), he developed into the premier American purveyor of kinetic and light art. In 
addition to promoting light art, he also hosted the first American exhibition of “Computer-
Generated Pictures” (1965), and the first American survey of works that utilized “TV as a 
Creative Medium” (1969), creating a direct historical tie between kineticism, light art, video art, 
and digital art.121 (For a more complete history of the gallery and its founder, see Appendix 2.) 
While he never stopped exhibiting abstract expressionism, as early as the 1950s, Wise 
became interested in kinetic art, and in the relationship between art and technology more 
broadly.122 In his Cleveland gallery—which he originally intended to house in a custom-built 
                                                
120 I am specifically borrowing the idea of the environment being “saturated by media” from an article on 
intermedia that will be discussed in the following chapter: Elenore Lester, “So What Happens After 
Happenings?,” The New York Times, September 4, 1966, D9. 
121 While most narratives of media in the 1960s stress the way in which art expanded beyond the confines 
of the art gallery, the gallery remained an important discursive site, as explained by Chrissie Iles in the 
exhibition catalog for the first museum retrospective of moving image art: “In fact, the gallery space 
became more critical than ever before, as a structure and symbol within or against which temporally 
based art works of all kinds could be shown, performed, documented, referred to, or measured.” Chrissie 
Iles, “Between the Still and Moving Image,” in Into the Light: The Projected Image in American Art, 
1964-1977, exh. cat. (New York: Whitney Museum of American Art, 2001), 53. 
122 Given that Wise was already showing works by artists such as Len Lye and György Kepes in 
Cleveland, it is both unfair and inaccurate when Douglas MacAgy, who worked with Wise for a few 
years, is sometimes credited with the gallery’s supposed pivot into showing kinetic and light art, or with 
its success. For example, MacAgy’s biographer claims, with no evidence, that “the dismissal of MacAgy 
[in the spring of 1966] led to the demise of the Howard Wise Gallery.” David R. Beasley, Douglas 
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“Fullerdome” by Buckminster Fuller—he showed the abstract films of New Zealand-born kinetic 
sculptor Len Lye (1901-80), as well as the animated films of the American Stan VanDerBeek 
(1927-84), who would go on to become a pioneer of Expanded Cinema. He also had a solo show 
of György Kepes in 1959, and offered a small show of kinetic art, “Movement in Art,” in 1961, 
with works by Lye, Tinguely, and the Israeli artist Yaacov Agam (1928-). Having opened his 
New York gallery in 1960, Wise held his first New York show of kinetic work, often credited as 
the first survey of kinetic art in America, in January 1964. Entitled “On the Move,” it comprised 
works by over a dozen artists, including Agam, Calder, Lye, Tinguely, and Rickey, as well as 
representatives of the Milan-based group Azimut, the Franco-Spanish group Equipo 57, the 
Düsseldorf-based Group Zero, and the Paris-based Groupe de Recherche d’Art Visuel (GRAV), 
among others. The show garnered a four-page, heavily-illustrated preview in Arts magazine, as 
well as a favorable mention in the New Yorker.123  
Perhaps as a result of “On the Move’s” success, the Gallery subsequently mounted the 
first American gallery show of Group Zero. Held in November-December of 1964, 
contemporaneous with the Group’s American museum debut at the Institute of Contemporary 
Art, Philadelphia, the show earned the gallery more renown and became a turning point in its 
history. In the year that followed, it hosted solo shows of the Op artist Dr. Gerald Oster (1918-
93); Len Lye, who showed his “bounding steel sculptures”; the “cinechromatic” Brazilian artist 
Abraham Palatnik (1928-); and Zero co-founder Otto Piene. Notably, 1965 was also the year that 
Wise hosted the first gallery show of computer-generated images, produced by Bell Labs 
                                                                                                                                                       
MacAgy and the Foundations of Modern Art Curatorship (Simcoe, Ont.: Davus Publishing, 1998), 110. 
Smacking of partiality, this claim strains credulity, given that some of Wise’s most far-sighted shows—
including “TV as a Creative Medium,” to name only one—happened after 1966. 
123 See “New York Exhibitions: On the Move,” Arts magazine, January 1964, 14-18, and “Talk of the 
Town,” The New Yorker, January 25, 1964, 19-23. 
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scientists Béla Julesz and A. Michael Noll, followed a few months later by a show that included 
images of computers, generated by American painter Lowell Nesbitt; these shows will be 
discussed further in Chapter Four. That the computer was introduced as both artistic tool and 
subject matter in the midst of Wise’s many shows of kinetic and light art indicates that the 
gallerist himself saw an affinity between these movements and emerging electronic technologies. 
By the late ‘60s, he would identify that connection explicitly, as will be shown. 
Throughout 1966, Wise’s support of novel artistic media continued. Some notable solo 
shows included those of German-born Hans Haacke (1936-); Argentinian-born Julio Le Parc 
(1928-), a member of GRAV and former student of Fontana, whose mirrored kinetic 
constructions scandalously were awarded the international prize in painting at the Venice 
Biennale that year; Zero members Heinz Mack (1931-) and Günther Uecker (1930-); and Earl 
Reiback, a former nuclear engineer and Thomas Wilfred’s young protégé. Beginning in 1967, a 
series of group shows dedicated to what was increasingly recognizable as light art cemented 
Wise’s status as its premier dealer. These include 1967’s “Lights in Orbit” and “Festival of 
Lights,” 1968’s “Summer Lights” and “Fun on 57th Street,” and 1969’s “Reflections.” (The show 
“Lights in Orbit” is considered in greater detail in Appendix 2.) Wise also triumphed in offering 
solo shows of light art’s pioneers: the gallery held a Thomas Wilfred show in 1968 and a 
Moholy-Nagy show, for which the Light Prop was refabricated, in 1970. These provided 
historical context for the works of younger light artists who showed at the gallery, including 
Billy Apple (1935-)’s “UFOs” (“Unidentified Fluorescent Objects”), Preston McClanahan 
(1933-)’s edge-lit Plexiglas constructions, Herb Aach (1923-85)’s phosphorescent paintings, and 
Tom Lloyd (1929-1996)’s geometric shapes lined with industrial bulbs.  
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At the same time, Wise began exhibiting the new direction in which light art was 
moving—namely, towards cybernetic systems and new media technologies (as noted by Jack 
Burnham and Richard Kostelanetz, respectively). These trends were represented by group shows 
like 1969’s “TV as a Creative Medium” and 1970’s “Brain Waves,” as well as solo shows of the 
Greek artist Takis (1925-), the Argentinian Marta Minujín (1943-), the American Howard Jones 
(1922-91), the American Tony Martin (1937-), the Chinese-born Wen-Ying Tsai, and the 
Chilean-born Juan Downey (1940-93). As this list indicates, Wise’s truly unique roster was not 
only committed to new forms of art, but also international in scope, in contradistinction to the 
parochialism of many New York galleries of the era. (Notably, he also showed women artists, 
including Marta Minujín and also Elaine de Kooning and Lee Krasner, as well as artists of color, 
such as Tom Lloyd, Tsai, and Juan Downey, albeit in small proportion.) Thanks to its unusual 
focus and international flair, by the end of the decade, the Howard Wise Gallery enjoyed a 
widespread reputation as the single most significant gallery of technological art. In January 1968, 
the countercultural magazine Cheetah playfully called it “the semi-official power center for A/C 
art,” and in December 1970, the New York Times critic Grace Glueck designated it “a hotbed for 
technologically-oriented artists” (Fig. 2.20).124 (For a chronology of all of the gallery’s 
exhibitions, see Appendix 3).  
Though it is true that Howard Wise helped make video legible as an artistic medium—an 
achievement that remains the foundation of his reputation—it is more accurate to call him the 
premier gallerist of light art, of which a certain strain of video art, to the extent that it had 
                                                
124 “Plug-In Art,” Cheetah, January 1968, 34; Grace Glueck, “Art Notes: A Healthy and Hearty New 
Year,” The New York Times, December 27, 1970, 27. Glueck was reporting on the gallery’s closing, and 
wondered if its fate was “a sign of the times,” as light art was already “switching off” (to borrow the 
subtitle of her report).  
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cohered as a movement by 1969, was still a subset.125 A gallery document from 1965, entitled 
“To the Wise, the Light” and presumably addressed to the gallery’s mailing list, reveals the 
deliberateness with which the gallery pursued its association with light art. Written by Wise’s 
consultant, Douglas MacAgy, it admits that “it was perhaps by chance that many artists on 
several continents are choosing this time to reintroduce light as a dominant formal component,” 
whereas “it is timely but not by chance that a chosen handful will interweave a theme of light 
through this year’s Gallery program.”126 In subsequent years, the gallery worked to articulate 
these “chosen handful” of artists into a movement. For example, the gallery placed magazine 
advertisements to promote not only specific shows, but also its roster of artists, as if claiming to 
represent an entire movement—namely that of “kinetic light” (Fig. 2.21).  
The gallery’s reputation as the premier venue of light art was established primarily by its 
stable of artists and its shows, but also through extensive arrangements for works by its artists to 
be shown in museums and reproduced in publications. By its own account, the gallery had 
provided “major participation” to twenty exhibitions between 1965 and 1968 alone—including 
“Kunst Licht Kunst”—and numerous texts were illustrated mostly with photos from the gallery, 
including, for example, Arnason’s chapter on kinetic and light art.127 If the repetition of the 
gallery’s name in the photo credits for these articles implicitly situated the gallery as a “power 
center” for light art, the text of these articles made that claim explicit. In October 1968, the 
design magazine House and Garden published an article on light art, “Light: The Radiant 
                                                
125 Of course, there are other strains of video art—most notably, those emerging from Postminimalism, 
Conceptualism, and ‘60s radical activism. On the latter, see Ch. 3, fn. 88. 
126 Douglas MacAgy, “...To the Wise, the Light,” 1965, Smithsonian Institution, Archives of American 
Art, Howard Wise Gallery Records. 
127 “Kinetic and Light Exhibitions with Major Participation by Howard Wise Gallery,”  c. 1968, Harvard 
University Art Museums Archives, Howard Wise Gallery Records, Box 7, Folder: Computer Generated 
Pictures Cynthia Goodman. 
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Revolution,” that showed many works of light art—several by Wise’s artists—in domestic 
interiors (Fig. 2.22). The article claimed that the Howard Wise Gallery “provided the first and 
still most important showcase for luminal art,” and its illustrations include a photo of Wise’s own 
living room, in which “the colored lights” of Abraham Palatnik’s Sequencia Visual P-53 “glow 
in programmed sequence” over the fireplace.128 Similarly, the editor of Artscanada, in her 
introduction to the special issue on light art, conveyed her impression that Wise deserved credit 
for the success of the movement. “Although light art has a history which spans at least the last 
forty years,” she wrote, “it was not until about 1964 that Howard Wise in his New York gallery 
staged the first Light exhibition; since then he has continued, through his encouragement and 
sponsorship, to nurture some of the best of this new art.”129 
Wise’s “sponsorship” of light art included writing numerous published texts that outlined 
its history, explained its ethos, and promoted its legitimacy. In the same October 1969 issue of 
American Home in which the Forbes collection acquired from the gallery illustrated how “light 
becomes the medium,” Wise penned his own article, “Kinetic Light Art,” in which he reiterates 
the familiar critical emphasis on the importance of “real” light and new technologies to light art 
(Fig. 2.23): 
Ever since the days of Rembrandt painters have used the representation of light in their 
work. The Futurists tried to depict movement on canvas—these were paintings of 
movement, not actual movement. Today, some artists are using “real” light and 
movement in their work. These are the kinetic light artists. It used to be that the artist was 
interested in the beauty of his natural environment: the rosy glow of the sunset, the 
majesty of the forest, the peace of the landscape, the glory of the flower. The artist 
“created order out of nature’s chaos” and by his work enabled man to see nature through 
his eyes. In life today, our surroundings are mostly of our own making and it is the 
function of the artist to discover their beauty, to transform it, to order it, so that we may 
                                                
128 “Light: The Radiant Revolution: Light is Bursting Out All Over,” House & Garden, October 1968, 
140. 
129 Anne Brodzky, “Editorial,” Artscanada, December 1968, 3. 
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enjoy it. You sense it in the lights of a city seen from a descending plane; the flashing, 
colored lights of Broadway or Main Street; the racing reflections of a tunnel on the hood 
of a car. These are the inspiration which the kinetic artist uses as the subject matter of his 
works.130 
 
In other words, from Wise’s perspective, light art aims not to refute, but to transform, 
contemporary life, and therefore naturally adopts the medium of contemporary life as its own. 
Echoing the words of myriad critics, including those discussed above, who themselves echoed 
McLuhan, Wise assumes that the medium of contemporary life is technology, and specifically, 
electronics, which are the proper “subject” of light art. As he goes on to explain, light art was 
enabled by “two circumstances”: the first is “the development of devices by modern technology 
that permit the control, transmission and transformation of energy”—in a word, electronics; the 
second is “the existence in New York of Canal Street and its many little shops where electronic 
components, plastics, motors, etc., are plentifully available at far below original costs.”131 Thus, 
in the estimation of the man who did more than anyone else to promote light art as an artistic 
movement, light art is not simply an update of those artistic practices, such as the stained-glass 
windows of Gothic cathedrals or the polished surfaces of Baroque sculptures, that evince a 
“universal” fascination with light. Rather, it is an art form rooted wholly in the present, born of 
the electronically-modulated lights found on Main Street and Broadway, and built of the discount 
electronic components found up and down Canal Street. 
Wise had offered the same conclusion earlier, in the exhibition catalog for the single most 
significant American show of light art, 1967’s “Lights in Orbit,” which later traveled to both the 
Walker Art Center and Milwaukee Art Museum as “Light/Motion/Space.” In the small catalog 
                                                
130 Howard Wise, “Kinetic Light Art,” American Home, October 1969, 26. Wise goes on to review his 
role in the light art movement, noting that “Lights in Orbit” was “an instant success,” and that “since then 
the Howard Wise Gallery has averaged eight to ten shows of kinetic light art per year.” Ibid., 27. 
131 Ibid., 28. 
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for the gallery show, Wise emphasized the importance to light art of the so-called “New 
Technology,” while also clarifying that this “New Technology” is electronic. He went so far as 
to claim that Wilfred’s ability to divorce light from music—almost universally identified as the 
foundational act of light art—was catalyzed by the dawning of the age of electronics:  
For centuries, the use of “artificial” light in art was directed to proving that there was an 
analogy between color and music. The coming of the Electronic Age has quietly 
destroyed this obsession, and has provided experimenters with the means of creating a 
new art form which utilizes colored  light in movement to reveal new beauties in nature 
and evoke new emotions and spiritual effects  in the viewer.132 
 
In making this connection, Wise both eschewed the technophobia that marked so much art 
criticism of the period, and invoked the work of Marshall McLuhan, whose 1964 book 
Understanding Media had popularized the notion that electronic technologies—which first 
emerged in the nineteenth century—were only now fully realizing their potential to transform 
human life, bringing about a new “Electronics Age,” as discussed in Chapter One. Thus, the 
eight-page survey of light art that Time published in April 1967—heavily illustrated with photos 
from “Lights in Orbit”—began by wryly observing that “along with everything else, art has gone 
electric.”133 Newsweek’s lengthy review of the “Lights in Orbit” show, “Art is Light,” reported 
that “the thirty-six artists whose work is represented call themselves ‘electronists’”—a claim that 
is not substantiated by any other document from the period, but that conveys the extent to which 
light art could be understood to depend on electronics.134 The centrality of electronics to the 
show was noted explicitly by a reviewer in ARTnews, who echoed Wise in writing that 
electronics have “given birth to a new art medium (together with night baseball, brain surgery, 
                                                
132 Lights in Orbit, exh. cat. (New York: Howard Wise Gallery, 1967), n.p. 
133 Halasz, “Techniques: Luminal Music,” 78. 
134 David L. Shirey, “Art is Light,” Newsweek, February 20, 1967, 101. 
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the modern art gallery, etc.) and [have] detached lights in motion from ideas about color therapy 
and light-music analogies,” giving rise to an independent art form.135 The reviewer’s connection 
of electronics with night baseball and brain surgery is no accident: these are precisely the same 
activities that McLuhan offers as examples of how the medium of electric light transforms 
human life in Understanding Media.136 
Wise’s emphasis on light art’s predication on electronics—which, as he points out, were 
both affordable and available to New York light artists—provides an important valence to the 
idea that light itself “became a medium” in the 1960s. This idea is repeated throughout the 
primary literature on light art, in different formulations: to cite only mainstream American 
magazines, in American Home, “Light Becomes the Medium”; in Time, “Light is the Medium”; 
in Newsweek, “Art is Light”; and in Popular Photography, “Light Itself is a Picture.” Or as 
Willoughby Sharp himself phrased it, in his text for “Light/Motion/Space,” light art “attempts to 
create a completely new medium of communication.” If a work’s “medium” is its physical 
materials, or its technological apparatus, then properly speaking, the “medium” of light art is not 
simply light, nor even electric light, but electronics. Notably, and thanks in large part to the 
writings of McLuhan on our “electronic age,” the most iconic example of electronic technology 
in the 1960s was the light bulb. Thus, the idea that the “medium” of light art is light “itself” is 
less a mistake than a metonym. Just as the rhetoric around the electric bulb, as early as the 1910s, 
paradoxically emphasized its immateriality (even as it required massive, material reorganizations 
of energy, capital, and space), the rhetoric of light art in the 1960s was paradoxically caught 
                                                
135 L.C., “[review of “Lights in Orbit”],” ARTnews, March 1967, 62. 
136 While using electric light to introduce the concept that the medium is the message, McLuhan argues, in 
typical hyperbolic fashion, that “whether the light is being used for brain surgery or night baseball is a 
matter of indifference.” McLuhan, Understanding Media, 8. 
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between the idea of electric light as a “pure,” “immaterial” medium (especially given the 
increasing emphasis on light as energy), and its close identification with the very material 
electronic technologies that modulated that energy. Light’s relationship to medium and media 
will be considered further in the following chapter, through the example of the work of Otto 




CHAPTER THREE: THE PROLIFERATION OF THE SUN 
Countdown to Yesterday 
In October 2014, the Guggenheim Museum in New York opened the show “ZERO: 
Countdown to Tomorrow,” a broad survey of the more than forty artists associated with the 
largely European post-war movement (Fig. 3.1). More than any other avant-garde group in the 
twentieth century, ZERO was devoted to the exploration of light as a medium. Reflecting the 
recent rise of interest in light art as a lost historical precedent for a strain of contemporary 
practice, the show was the first American museum retrospective of ZERO since it debuted on the 
East Coast fifty years earlier, in 1964.1 Founded in 1957 by Düsseldorf artists Otto Piene and 
Heinz Mack, who were formally joined by Günther Uecker in 1961, the core group refined and 
promoted their principles by organizing a series of nine evening exhibitions, or 
“demonstrations,” held in Piene and Mack’s studios between 1957 and 1960, and by publishing 
three magazines, with contributions from a range of like-minded artists, between 1958 and 1961. 
(The foundational role of these early demonstrations and publications has led art historian 
Caroline Jones to note, in her review of the Guggenheim retrospective, that “before ZERO could 
be understood as art, it was a media event.”)2 At the same time, Zero began networking with 
peripatetic artists such as Yves Klein (1928-62) and Jean Tinguely, both of whom had their first 
solo shows in Germany at the Düsseldorf gallery of Zero’s dealer, Alfred Schmela, in 1957 and 
1959, respectively. Exhibitions such as “Vision in Motion / Motion in Vision” (Antwerp, 1959) 
and “Licht und Bewegung” (Documenta 3, Kassel, 1964) expanded Zero’s relationships with 
other nascent avant-garde groups across Europe, including Nul, Azimuth, and Nouvelle Tendence. 
                                                
1 See Zero: Countdown to Tomorrow, 1950s-60s, exh. cat. (New York: The Guggenheum Museum, 
2014). 




These connections gave rise to a geographically diffuse and stylistically diverse movement of 
loosely affiliated artists now referred to as “ZERO,” or the “ZERO network,” to distinguish it 
from “Zero” (that is, the group’s three founders). 
Most generally, ZERO pursued new forms that would transcend the artistic and social 
legacy of the Second World War and its aftermath. In a 1964 article on “The Development of 
Group Zero” that appeared in the London Times Literary Supplement, Piene noted that the 
group’s name was intended “not as an expression of nihilism or a dada-like gag but as a word 
indicating a zone of silence and of pure possibilities for a new beginning like at the count-down 
when rockets are started—zero is the incommensurable zone where the old state turns into the 
new.”3 More specifically, ZERO was opposed to the “old state” of European art of the 1950s, 
which was dominated by the expressionism of art informel and tachisme. Rejecting the ideals of 
the heroic subject and art’s autonomy, ZERO artists mobilized compositional strategies that 
repudiated expression, such as the monochrome and the grid, while utilizing everyday, often 
humble materials, such as nails and mirrors.  
Guided by this theoretical orientation, the core Zero artists focused on eschewing the 
illusionism of representation by engaging material processes—especially the operation of real, 
physical energy. This impulse led each artist to pursue their own version of kinetic art—a broad 
term for a movement articulated most clearly by the show “Le Mouvement” at the Galerie Denise 
René in Paris in 1955, as discussed in Chapter Two. Ultimately, however, Zero’s art incorporated 
energy not primarily through movement, but through light, which is energy in its purest visible 
form. By the early 1960s, the artists had settled on their characteristic methods: Mack used 
aluminum to reflect ambient light, Uecker used nails to create patterns of real light and shadow, 
                                                
3 Otto Piene, “The Development of the Group ‘Zero’ (1964),” in Zero, ed. Otto Piene and Heinz Mack 
(Cambridge, MA: MIT Press), xx. 
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and Piene used electric bulbs to illuminate darkened rooms. Tellingly, Piene had claimed in his 
1964 article that the Italian artist Lucio Fontana, who experimented with the use of neon and 
ultraviolet light from the late 1940s onwards, served as Zero’s “spiritual father.”4 The New York 
Times critic Grace Glueck, reviewing Zero’s first American gallery show, held at the Howard 
Wise Gallery in 1964, explained that “by way of a credo, the three admit to ‘a fascination with 
light’” (Fig. 3.2).5 The same language appears in Piene’s own essay in the catalog for the group’s 
first American museum show, held that same year at the Institute of Contemporary Art in 
Philadelphia and the Washington Gallery of Modern Art in D.C.: “There is one integrating power 
which is and will be reigning in our efforts: the fascinating attraction of light.”6  
The artists’ collected statements reveal that their “attraction” to real light was motivated 
not only by their avant-garde desire to move art beyond representation, but also by the long-
standing association of light with ideals such as purity and truth. Piene was particularly devoted 
to this metaphysics of light, drawing a distinction between Zero’s “idealistic (occasionally 
romantic)” perspective and the clear-eyed vision of nouveau réalisme, which emphasized 
elements of culture over nature in their own move from representation to reality (but whose 
members were occasionally folded into ZERO, regardless).7 In other words, Zero’s light 
                                                
4 Ibid. 
5 Grace Glueck, “Art Notes: How to Build an Indoor Patio,” The New York Times, November 29, 1964. 
6 Otto Piene, “Zero,” in Group Zero, exh. cat. (Philadelphia: Institute of Contemporary Art/Arno 
Worldwide, 1968), n.p. Although the catalog was not published until 1968, it is plausible that Glueck saw 
the same language in a press release or other document as early as 1964. 
7 Otto Piene, “The Development of Group Zero,” xxi. This distinction is reiterated in the press release for 
Zero’s 1964 Howard Wise show: “Under the Zero sign, the ‘inner circle’ of New Idealists (Mack, Piene, 
Uecker) was frequently joined in both exhibitions and publications by New Realists (Arman, Spoerri, 
Tinguely, et alii [sic]). [...] While the New Realists have been familiar in the States for some years, the 
New Idealists of Zero will make their initial appearance here on their own in the Wise show.” “Group 
Zero,” press release, Howard Wise Gallery, New York, 1964, Howard Wise Gallery Records, Archives of 
American Art, Smithsonian Institution. 
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functioned as both a concrete material and an abstract symbol of their utopian dreams. Just as 
modernists heralded early-twentieth-century abstract painting and silent film as universally 
communicative modes of expression that would transcend barriers between languages and 
nationalities, Zero—a group whose name invokes a rocket launch—looked to the velocity of 
light to escape the gravity of history. Not coincidentally, Piene often mentioned his experience as 
a gunner during the war, explicitly positioning his work as an attempt to coopt the awesome 
spectacle of light that he witnessed in the tracer-filled skies of wartime Europe. (“The exploding 
atom bomb would be the most perfect kinetic sculpture, could we observe it without trembling,” 
he wrote in 1965.)8 Of course, in order to appropriate light for a post-war humanistic art, the 
German artist would have to divorce it not only from the atom bomb, but also from the 
“Cathedral of Light” that Albert Speer erected out of anti-aircraft spotlights for Adolf Hitler’s 
rallies at Nuremberg (Fig. 2.7), and from the rhetoric of Enlightenment more generally, which 
Theordor Adorno and Max Horkheimer had connected to “instrumental reason” as early as 
1944.9  
Yet as his use of electric bulbs evidences, Piene’s strategy for recuperating light as a 
symbol was not to turn away from “artificial,” technological light in favor of a more “natural” 
source, such as the sun. In the catalog for his 1965 solo show at the Howard Wise Gallery, he 
rejects both techno-fetishism and techno-phobia, opting for “a third, uncomfortable possibility: a 
new beginning with a minute fraction of hope despite the catastrophic past, a faint yes, absurd 
                                                
8 Otto Piene, “Light Ballet (September 1965),” in Otto Piene: Lichtballett, exh. cat., ed. João Ribas 
(Cambridge, MA: MIT List Visual Arts Center, 2011), 28. This line follows his mention of his experience 
in the war: “The blue sky had been a symbol of terror in aerial war. It had meant flying weather, attacks 
by low-diving fighter planes and bombardments. As gunner at a four-barrel flak, surrounded by 
detonations, at night I used to see tracers draw their lines, hectically beautiful. But fear came before 
beauty; seeing was aiming.” 
9 See Max Horkheimer and Theodor W. Adorno, Dialectic of Enlightenment: Philosophical Fragments, 
trans. Edmund Jephcott (Stanford: Stanford University Press, 2002 [1944]). 
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optimism.” Seeking “a synthesis of the technological, urban world and the world of natural 
forces,” he asks, “Must these preclude each other or might we trust in the fact that the sun makes 
roses glow and, at the same time, feeds power stations?”10 Notably, Piene’s rhetorical question 
gains new relevance in light of the recent work of art historians and critics to overcome the 
critical theory associated with the Frankfurt School, and especially its technophobia. To cite only 
one example, in her 2013 article on contemporary new media installation art, Felicity Scott asks, 
“How might artistic practices using such technologies position themselves beyond a dialectic of 
affirmation or simplistic refusal?”11  
The urgent need to replace the binary logic of mid-twentieth century criticism with new 
paradigms (a drive that guides much of the discussion of contemporary light art) is partly 
responsible for the renewed interest in Piene’s oeuvre and the history of ZERO, of which the 
Guggenheim show of 2014 is only one recent manifestation. Others include the monographic 
show “Otto Piene: Lichtballett” at the MIT List Visual Arts Center in 2011 (Fig. 3.3), the regular 
exhibitions of Zero at the Sperone Westwater Gallery in New York, and numerous ZERO 
retrospectives that have taken place in Europe.12 Each of these has similarly placed Piene, and 
                                                
10 Piene, “Light Ballet (September 1965),” 31. Mack was similarly romantic, saying of his metallic 
sculptures, “In my light reliefs, in which light itself becomes employed as the medium of color, the 
movement brings about besides the light vibration, a new, immaterial color and tonality, whose untouched 
and entirely distantly objective manner of appearance shows a possible reality, whose emanation and 
secret beauty we now already love.” Quoted in Samuel Adams Green, “Forward,” in Group Zero 
(Philadelphia: Institute of Contemporary Art/Arno Worldwide, 1968), n.p. In this statement, light is both 
concrete and abstract, objective and idealized, in that it is both an “untouched” (direct and unmediated) 
part of our physical reality, and an over-determined symbol of another “possible” world (one in which 
politics and other mundanities are white-washed by a glaring light, leaving only the “secret beauty” of 
aesthetic experience). 
11 Felicity D. Scott, “Limits of Control,” Artforum, September 2013, 354. Other examples come from the 
work of Branden W. Joseph, David Joselit, Reinhold Martin, and other authors associated with the journal 
Grey Room. 
12 See, for example, Renate Wiehager, ed., Zero aus Deutschland 1957-1966, und heute, exh. cat. 
(Ostfildern-Ruit: Hatje Cantz Verlag, 2000); Marco Meneguzzo and Stephan von Wiese, eds., Zero, 1958-
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ZERO more broadly, in the social and art-historical context of Europe, reiterating the story of 
ZERO’s reaction against the political and artistic legacy of World War II and its encounter with 
other European avant-gardes of the 1950s and 1960s, as outlined above. Because ZERO 
dissolved in 1966, its relationship to the light art of the late 1960s, especially as it was defined in 
America, has not been explored, even though its three core members all lived and exhibited in 
the U.S. at various points throughout that period.13 While the American art of the 1960s is often 
narrated with a mostly American list of protagonists, Zero certainly is part of that story, having 
made an impact on art in New York, if not beyond. For example, Donald Judd, in reviewing its 
1964 debut at the Howard Wise Gallery, wrote in Arts magazine that “in general the work is 
unusual and unlike anything here. It is probably the best in Europe, if you include all of the 
related artists.”14  
While it is arguably impossible to understand Zero’s legacy without understanding its 
influence on American light art, conversely, it is impossible to understand light art without 
understanding the oeuvre of Piene, whose “light ballets” became the movement’s de facto icons. 
By the mid-1960s, these “light ballets” included a range of electronically-programmed objects 
that utilized either naked bulbs or concealed rotating lamps to create automated light shows in 
                                                                                                                                                       
1968: tra Germania e Italia, exh. cat. (Milano: Silvana, 2004); Mattijs Visser and David Leiber, eds., 
Zero 2008, exh. cat. (New York: Sperone Westwater/Museum Kunst Palast, 2008); and João Ribas, ed., 
Otto Piene: Lichtballett, exh. cat. (Cambridge, MA: MIT List Visual Arts Center, 2011). 
13 Perhaps the earliest definitive statement of the core group’s dissolution came from Mack, who in April 
1966 told a reporter, “The Zero spirit is still alive. But for me, no more collaboration. From now on, I take 
my own direction.” Grace Glueck, “Art Notes: A Hanging Museum,” The New York Times, April 17, 
1966, 134. 
14 Donald Judd, “Mack, Piene, Uecker,” Arts magazine, January 1965, 55. For more on the impact of 
ZERO on American art, see Tina Rivers Ryan, “‘Before it Blows Up’: ZERO’s American Debut, and Its 
Legacy,” in ZERO 5: The Artist as Curator: Collaborative Initiatives in the International ZERO 
Movement, 1957-1967, ed. Tiziana Caianiello and Mattijs Visser (Düsseldorf: ZERO 
foundation/AsaMER, 2015), 363-69.  
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darkened gallery spaces. To measure his influence, it is worth noting that Piene was the most 
frequently exhibited light artist at the leading commercial venue for light art, New York’s 
Howard Wise Gallery, and was the only artist to show there every year from 1964 to the 
gallery’s closing in 1970.15 His works also were exhibited in most international exhibitions of 
light art, including 1965’s “Licht und Bewegung” and “Art Turned On,” 1966’s “Light in Art” 
and “Kunst Licht Kunst,” 1967’s “Light/Motion/Space,” “Light and Movement,” and “Light and 
Motion,” and 1972’s “Movement, Optical Phenomena, and Light.” In the reviews for these 
shows, Piene’s work is frequently reproduced, helping to cement his status as a representative of 
light art (Fig. 3.4). In 1968, the first edition of H. H. Arnason’s The History of Modern Art 
reflected both the renown and acclaim the artist had attained: “Piene, now resident in the United 
States, is one of the most fertile talents exploring the possibilities of light,” the text proclaimed.16 
However, by 1968, Piene had already begun to pursue new directions in his work. In the 
brief span of time between 1967 and 1969, Piene had begun to conscript his “light ballets” in the 
creation of new “intermedia” environments, which themselves subsequently informed two 
ground-breaking video art projects. In tracing this trajectory—which parallels the trajectory of 
the field of light art on the whole—one witnesses the transformation of electric light. As 
discussed in Chapter Two, while many critics portrayed light as a “universal” medium with a 
symbolism as constant as its speed, important light art figures, such as Howard Wise, were quick 
to recognize the technological and cultural specificity of electric light. Piene himself even had a 
sense of the differences between stages of light art’s own history: writing in the catalog for the 
                                                
15 The shows in which Piene participated at the Howard Wise Gallery are: “Group Zero” (1964); “Otto 
Piene: Light Ballet” (1965); “Summer Group” (1966); “Lights in Orbit” (1967); “Season’s Reprise” 
(1967); “Festival of Lights” (1967); “Summer Lights” (1968); “Fun on 57th Street” (1968); “Otto Piene: 
Elements” (1969); “Reflections” (1969); and “Propositions for Unrealized Projects” (1970). 
16 Arnason, History of Modern Art, 612. 
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1966 show “Kunst Licht Kunst” on “the tremendously expanding field” of contemporary light 
art, he notes, “Today our experiences and practices are different from those of the generation that 
began thinking about and experimenting with light in art”17 (Fig. 3.5).  
While Piene goes on to diagram this “expanding field,” a better sense of his own 
“practice” comes from critic Jean Clay, who in reviewing “Kunst Licht Kunst” argued that Zero’s 
room, which was “the greatest success of the exhibition,” aimed “to stress the huge number of 
visual inducements which today beset man and to convey the way in which our attention is 
attracted from all sides.”18 Of course, when Clay refers to “the huge number of visual 
inducements” that “beset man” “from all sides,” he is referring to the rapidly proliferating mass 
media of “today.” Whatever it had been in the late 1950s and early 1960s, by 1966, Zero’s art 
was a reflection of the very same electronic revolution of communication that had been 
recognized by Marshall McLuhan. More than a utopian, “Romantic” symbol of the unification of 
nature and technology, electric light had become a symbol of electronic media as it was then 
understood.19  
Ultimately, Piene’s late-1960s works track the ongoing evolution of electronic media, 
which were becoming as ubiquitous as electric light, and also were extending electric light’s 
ability to radically transform the human sensorium. As McLuhan explained, the key impact of 
                                                
17 Otto Piene, “Present Light Art,” in Kunst Licht Kunst, exh. cat., ed. Frank Popper and J. Leering 
(Eindhoven: Stedelijk van Abbemuseum, 1966), n.p. 
18 Clay, “Current Electrics,” 22. 
19 While extending the typical scholarly focus on Piene’s work past the end of ZERO and into his 
intermedia projects, this project stops short of looking at his tenure at MIT’s Center for Advanced Visual 
Studies (CAVS), of which he was appointed the first Fellow in 1968, serving as Director from 1974-1994. 
On this stage of Piene’s work, see the work on CAVS cited in Chapter Two, and also John G. Hanhardt, 
“A Great Experiment: Otto Piene and the Center for Advanced Visual Studies,” in Otto Piene: 
Retrospektive 1952-1996: Raster, Rauch, Feuer, Licht, Sky Art, Inflatables, CAVS, Neue Arbeiten, exh. 
cat., ed. Stephan von Wiese and Susanne Rennert (Cologne: Wienand/Kunstmuseum Düsseldorf im 
Ehrenhof, 1996), 39-45. 
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electronic media would be the re-integration of the senses, achieved via a coordination of media 
that undermined modernist notions of medium-specificity and accelerated new forms of 
spectacle. While Piene’s light art parallels these changes by bringing different media together—
especially under the guise of “intermedia”—it also insists on the independence of sound and 
image, at the very moment that electronic technologies were making the distinction between 
them technologically obsolete. In other words, Piene’s light art uses light both to signal the 
inevitable elision of mediums into media, and, at the same time, to create a wedge in the rapidly 
closing fissures of electronic spectacle.20  
“Light Ballets” 
Shortly after forming Zero, Piene began making “stenciled” or “raster” paintings by using 
hand-made stencils, riddled with holes, to create repetitive patterns across the surface of a 
canvas. (As mentioned in Chapter One, the rasterization process—which appears alongside 
computer punch cards on the cover of a 1966 paperback edition of Understanding Media—is 
closely aligned with not only mechanical forms of reproduction, but also the “sampling” of 
continuous flows of information that is a precondition of digital media.) These were followed by 
the “smoke paintings,” in which soot was deposited onto the canvas through the stencils, and 
then the “fire flowers,” or canvases that the artist had set on fire. Piene’s two innovations—the 
use of the stencil to create an anti-expressive composition of stark tonal contrasts, and the use of 
                                                
20 In this regard, my project follows the critical stakes outlined by Branden Joseph, who concludes his 
discussion of Rauschenberg’s technological projects by acknowledging that the purpose of the artistic 
avant-garde may not be to challenge configurations of knowledge and power. Rather, following Foucault, 
he argues that “to serve as one of the means by which newly emerging formations of power are brought to 
light in order to be confronted might more plausibly be considered the role of the artistic avant-garde.” 
Branden W. Joseph, Random Order: Robert Rauschenberg and the Neo-avant-garde (Cambridge, MA: 
MIT Press, 2003), 283. More recently, Felicity Scott has proposed a similar vision of the artistic avant-
garde as a limited but still worthwhile attempt to illuminate and open fissures in formations of power, 
arguing that “taking flight [within technological systems that offer “illusions of both free play and 
mastery”] requires a more tactical understanding of such systems and their limits, their glitches, their 
possible—if momentary—openings.” Scott, “Limits of Control,” 357. 
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fire as a way of accessing real illumination and energy—would come together in his “light 
ballets,” in which the fire was replaced by electric light (Figs. 3.6-3.7). The first of these was 
staged in 1959 at the opening of his inaugural show at the Galerie Schmela in Düsseldorf. As he 
recounted, he used his hands to direct the light of different lamps through the same stencils he 
had used for his paintings, such that “the light appeared in manifold projections around the entire 
rooms [sic]—that is, not only on a limited plane such as a movie screen or standard stage.”21 
Shortly after this first performance, Piene invited others to join him in manipulating lamps of 
varying shapes and colors, creating a more complex composition that increased the multiple 
planes of projection found in the original “light ballet.”  
Piene’s next step, taken in 1960, was to automate these “group performances” by creating 
light-projecting objects that were intended to be exhibited together in a single room. Just as in 
the performances, beams of light from these multiple sources would travel over each other and 
across the surfaces of the six sides of the room, activating the space with light. At first, the 
objects were controlled manually, with the use of a switchboard, but soon their operation was 
programmed, using electronic controllers (Fig. 3.8). The artist’s description of these mechanized 
“light ballets,” in which “motors caused the steady flow of unfurling and dimming, reappearing 
and vanishing light forms,” underscored both their lyricism and their electrical nature: “A light 
ballet continues as long as one likes. He who wants it switches it on. He who has had enough 
switches it off. I like the possibility that it may last, without beginning and without end.”22 Like 
other electric apparatuses—especially the domestic electronic media of radio and television—the 
                                                




light ballets are temporal, and the time and duration of their operation are variable, controlled 
instantly with the flick of a switch. 
The object-based “light ballets” were also like electric appliances in that they were made 
of industrial materials, and ultimately would become industrial products themselves. Originally, 
the works were assembled with bulbs from flashlights of varying strengths and sizes, store-
bought batteries and motors, and know-how from a machine shop downstairs from Piene and 
Mack’s studio.23 Not coincidentally, although then working as an art teacher, Piene was no 
stranger to electronics, his father having been a physics teacher who showed him “physics 
phenomena, light phenomena, things like neon lights, light-emitting diodes, all sorts of physics-
related phenomena.”24 By 1965, Piene was having his works professionally manufactured: for his 
November 1965 show at the Howard Wise Gallery—his first solo show in America—he showed 
eight works, half fabricated by Hans Dreste KG, a former lamp-manufacturing firm in 
Düsseldorf, and the other half by New York firm Treitel-Gratz.25 Made of aluminum, brass, or 
chrome, either polished or painted black, all took the shape of either drums or globes (or stacks 
of globes) and utilized bulbs and lamps of various kinds, either displayed on the exterior or 
housed in the interior of the object. Although technologically related to utilitarian lighting 
devices—and sometimes even editioned and sold as high-end decorative objects—the “light 
ballets” were designed not to illuminate other objects, but to make electric light itself the object 
of our vision, exemplifying the light art movement. 
                                                
23 João Ribas, “Otto Piene in Conversation with João Ribas,” in Otto Piene: Lichtballett, exh. cat., ed. 
João Ribas (Cambridge, MA: MIT List Visual Arts Center, 2011), 46. 
24 Ibid. 
25 Ibid., 52, 54. According to Piene, the show was attended by Mark Rothko, Barnett Newman, and 
Museum of Modern Art director Rene d’Harnoncourt. Ibid., 54. 
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The works in the 1965 show were divided into four groups, each group comprising two 
variations on a similar theme; together, they represent the major idioms of the “light ballets.” 
Light Ballet on Wheels and Nanhattan (an ode to Piene’s wife, Nan Rosenthal, an art critic whom 
he met in New York) are directly related to the artist’s early stencil works (see Fig. 3.3 for the 
former). Their black-painted aluminum surfaces have been perforated with a random 
arrangement of holes of various sizes, allowing moving lamps inside each work to cast a shifting 
constellation of points of light around the room. While the former is large enough to be used as a 
coffee table itself, the latter is meant to be placed under a glass-topped, chrome-legged table, on 
which different objects to catch the light may be placed. Similar to these two works, but taking 
the shape of globes instead of drums, are Light Cocoon and Fixed Star. Each polished, perforated 
aluminum globe contains two moving lamps inside its body, though while Light Cocoon sits on 
the ground, Fixed Star, as its name implies, hangs from the ceiling, activating the full height of 
the room with light. In the case of Corona Borealis and Electric Rose (see Fig. 3.4), the globes 
are placed on stems, and instead of housing moving lamps, are covered in naked bulbs. The 
former is covered in approximately 400 bulbs, and sits wider and lower to the ground; the latter 
work is smaller in diameter and covered in only approximately 170 bulbs, but at almost seven 
feet tall, reaches to almost twice the height of the former. The number of bulbs, even in Electric 
Rose, creates a visually dazzling concentration of light that draws but also repels the eye, like the 
sun, whose shape they echo. In contrast, Electric Anaconda (a large work placed on the floor; see 
Fig. 3.4) and Little Black Lighthouse (a smaller work placed on a pedestal; see Fig. 3.3) are both 
columns of black-painted brass globes, stacked on top of each other like the segments of a 
rattlesnake tail. Each work houses three red glow lamps in their highest globes, the tops of which 
are cut off to allow the lamps to shine straight upwards, replicating the top-heavy verticality of 
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not only a lighthouse or a rearing snake, but also the human form, with which these works also 
share their bilateral symmetry. 
Given the allusions of both their titles (e.g., “cocoon,” “star,” “rose”) and their forms, 
these eight works are obviously in dialogue with natural phenomena. (Arguably, electric bulbs 
and lamps are already in and of themselves implicated in the discourse of “nature,” given that the 
terms “bulb” and “filament” were borrowed from botany, in which they describe analogous parts 
of a flower’s anatomy.) Furthermore, the lights—especially in the case of the exposed bulbs and 
the red lamps—can glow with a warmth that reminds us of the sun, from which the ecosystem 
alluded to by these works derives its energy. But unlike the sun, their energy, of course, is 
electric, and this allows them to be programmed to turn instantly on and off, automatically and in 
sequences. In the case of Electric Rose, the bulbs are programmed to come on in short intervals: 
first one half of the bulbs, then the other half, then all of them, and finally none of them, except 
for a lone purple bulb on the sculpture’s top. This repeating pattern mimics the life cycles of 
organisms and of ecosystems, as well as the repetitive actions that sustain organisms, such as 
respiration.26 
While resonating with the natural world, the fact that the “light ballets” can be turned on 
and off with the flick of an electric switch, and furthermore, that their operation is electronically 
programmed, reminds us that they are fully technological. Their reliance on electricity is 
reinforced whenever the works nakedly display their light sources (i.e., their bulbs), which are 
obviously electric. (In this, they recall the bulbs of the iconic chandeliers of New York’s Grand 
Central Terminal: from the day of the Terminal’s opening in 1913, the bulbs have been 
                                                
26 This paragraph builds upon a virtual wall text published as part of Tina Rivers Ryan, “Plugged In, 
Turned On: The Electronic Light Art of ‘Light/Motion/Space’,” in Living Collections Catalogue vol. II: 




deliberately without shades, so that their glowing filaments may remind visitors that the 
Terminal was built to house the newly electrified New York Rail lines.) The fact that the 
sculptures are technological is further evidenced by their polished metallic surfaces (aluminum in 
particular being a relatively new, space-age alloy), as well as their perfectly regular, industrially-
manufactured shapes.  
In combining technological processes and materials with allusions to organic forms, the 
“light ballets” literally affect a “naturalization” of electric light. By coordinating the iconography 
of industry with the iconography of nature, the works risk falling back into the use of electric 
light as a metaphor of technological prowess and progress in corporate, militaristic, or nationalist 
spectacles. However, through their activation of space, they also demonstrate that the electronic 
technologies on which they relied were in the process of becoming an embedded part of our 
“natural” environment. As discussed in Chapter Two, light art increasingly became an 
environmental practice in the eyes of critics like Jack Burnham; this shift was tied to the 
realization that the medium of light art was neither painting nor sculpture, but light itself, or 
energy, as modulated by electronic technologies. Like many light artists, Piene himself 
characterized his work as being non-object-based, immaterial, and/or environmental. In her 
review of Piene’s solo show in 1965, critic Grace Glueck quotes Piene as stating, “Light is my 
medium. I hate objects that just stand there demanding interpretation.”27 In the same show’s 
catalog, he positions his work as being distinct from the mediums of both painting and sculpture, 
and again identifies his medium as electric light: “Previously, paintings and sculptures seemed to 
glow, today they do glow, they are active, they give, they do not merely attract the eyes, they do 
not merely express something, they are something. A filament glows and warms, a painted halo 
                                                




only reflects light. Energy in a contemporary form produces the living media. Is the filament in 
itself a piece of art?”28  
As light artists such as Piene used light to signal a move from object to environment, they 
undermined not only the long-standing association of visual art with discrete objects, but also the 
modernist notion of medium-specificity. Of course, light art was not the only movement to 
participate in this challenge to modernism in the 1960s. The most important of these is 
Minimalism, which was associated with the viewer’s growing awareness of the artistic object as 
being embedded in real space. (Recall that, at the time, Minimalism was sometimes associated 
with light art, as in the work of Dan Flavin, or the inclusion of Willoughby Sharp’s essay 
“Luminism and Kineticism” in the 1968 book Minimal Art: A Critical Anthology.) The 
relationship between Minimalism and real space was cemented by sculptor Robert Morris (1931- 
), who was inspired by his reading of Maurice Merleau-Ponty’s philosophy of phenomenology. 
In the Summer 1967 issue of Artforum, Morris published the third in his four-part series of 
“Notes on Sculpture,” in which he asserts that the focus of current sculpture is “not singularly 
inward and exclusive of the context of its spatial setting.”29 In that same issue, critic Michael 
                                                
28 Piene, “Light Ballet (September 1965),” 35.  
29 Robert Morris, “Notes on Sculpture, Part 3: Notes and Non Sequiturs (1967),” Continuous Project 
Altered Daily: The Writings of Robert Morris (Cambridge, MA: MIT Press/The Solomon R. Guggenheim 
Museum, 1993), 26. In this essay, Morris repeats the same rejection of the term “environmental” in his 
earlier writing, as when in “Notes on Sculpture, Part 2” he argues, “That the space of the room becomes 
of such importance does not mean that an environmental situation is being established. The total space… 
is not controlled in the sense of being ordered by an aggregate of objects or by some shaping of the space 
surrounding the viewer.” Robert Morris, “Notes on Sculpture (1966),” in Minimal Art: A Critical 
Anthology, ed. Gregory Battcock (Berkeley, CA: University of California Press, 1995), 233. However, he 
also clarifies in Part 3 that the “order” of the Minimalist object relates to “the cultural infrastructure of 
forming itself that…culminates in the technology of industrial production” (27). In concluding that 
“control of energy and processing of information become the central cultural task” (34), Morris aligns 
Minimalism with light art and also Conceptualism, which was represented in the same issue of Artforum 
by Sol LeWitt, “Paragraphs on Conceptual Art,” Artforum, Summer 1967, 79-83. Thus, Morris allows us 
to distinguish between the phenomenological “space” of Minimalism and the informational 
“environment” of Conceptualism, and to locate light art as a kind of bridge between the two. 
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Fried also helped to define Minimalism as invested in real space. Finding objects such as 
Morris’s to be “anthropomorphic,” Fried complains that they are therefore “theatrical” (or as we 
might say, “environmental”). He argues that because of its theatricality, the experience offered 
by Minimalism (or as he calls it, “literalism”) is contiguous with the experience of presence that 
marks our everyday lives, which is opposed to the “continual and perpetual present” of the 
autonomous modernist object (emphasis in the original).30 
In her 1977 book Passages in Modern Sculpture, critic and art historian Rosalind Krauss 
counters that it is in fact light art that is anthropomorphic—and not without justification, as we 
have seen. She builds her argument around Moholy-Nagy’s iconic Light Prop (Fig 2.11), which 
seems to have an interior that animates or drives its outward structure and appearance, and also 
has the independent, even “volitional” ability to change the environment around it. “Thus, no 
matter how abstract its forms and its function,” she concludes, “the Light Prop is a kind of 
robot.”31 She then juxtaposes works such as Light Prop, in which the work functions like an 
actor on a stage, with works, like Pol Bury’s slow kinetic sculptures, that produce “a very special 
environment of sensuous alertness, one that theatricalizes the room to the point where it is the 
viewer who is the actor in question.”32 Ultimately, her goal is to show how this kind of 
“theatricality” is not the undoing of the medium of sculpture, as Michael Fried would have it, but 
in fact, reinforces its limits, as it “is central to the reformulation of the sculptural enterprise: what 
the object is, how we know it, and what it means to ‘know it.’”33 In other words, this mode of 
sculpture, which she associates with Minimalism, “in trying to find out what sculpture is, or what 
                                                
30 Fried, “Art and Objecthood,” 146. 
31 Krauss, Passages in Modern Sculpture, 208. 
32 Ibid., 221. 
33 Ibid., 242.  
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it can be…has used theater and its relation to the context of the viewer as a tool to destroy, to 
investigate, and to reconstruct.”34 
When viewed individually, Piene’s “light ballets” may resonate with Krauss’s reading of 
the Light Prop as anthropomorphic, especially given his frequent (but not exclusive) use of 
verticality, bilateral symmetry, and top-heaviness. However, when viewed as a group—as Piene 
intended—the crossing patterns of light draw our attention away from the individual “actors” and 
towards the perimeter and volume of the space they occupy. As Michelle Kuo has noted, within 
the “light ballets,” Piene’s work grew “more and more complex,” moving away from the 
anthropocentric, contained volumes to which Krauss objected, towards “an immersive 
environment where front, back, up, and down are destabilized in a spatial continuum.”35 As a 
consequence, the works moved from a modernist, transcendent model of vision to “a resolutely 
physiological sensorium that is contingent and fallible.”36 In other words, Piene’s works more 
and more shifted their focus from objects to environments, at the same time abandoning the 
modernist model of a fixed, disembodied eye for the phenomenological model of a mobile, 
embodied subject.37  
While light art and Minimalism thus arguably followed the same path from object to 
environment, those paths had different beginnings and end points. The roots of light art’s own 
                                                
34 Ibid. 
35 Michelle Y. Kuo, “Specters,” in Otto Piene: Lichtballett, exh. cat., ed. João Ribas (Cambridge, MA: 
MIT List Visual Arts Center, 2011), 68. In this, Kuo echoes curator Chrissie Iles, who similarly argues 
that installations of projected image art (with which Piene’s “light ballets” shares their use of projected 
light) aim “to make visible a model of consciousness in which…we recognize that we exist within a 
continuous projection of our ‘event.’” Iles, “Between the Still and Moving Image,” 65. 
36 Kuo, “Specters,” 69. 
37 On the “disembodied eye” central to Clement Greenberg’s modernism, see Caroline A. Jones, Eyesight 
Alone: Clement Greenberg’s Modernism and the Bureaucratization of the Senses (Chicago: University of 
Chicago Press, 2005). 
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transition from object to environment lay in its specific relationship to light, electronics, and 
McLuhan’s media theory, as we have seen. Thus, unlike Minimalism—the origins of which lay 
in the interrogation of the limits of painting, as seen in the work of Frank Stella (1936- ), and in 
the rediscovery of Russian Constructivism—light art moved away from the obdurate materiality 
associated with medium-specificity and Minimalism alike: its model of the “environment” was 
not simply phenomenological, as Kuo claims, but electronic.38 Krauss’s complaint that 
“anthropomorphic,” “robotic” light art was not invested in the medium of sculpture is precisely 
right: instead, light art was invested in the media of electronics. And if she claims light art is not 
environmental, it is only because light art deploys a model of “environment” different from that 
of Minimalism: as in some strains of Conceptualism, light art’s model of the environment (and of 
the subject) is more cybernetic than phenomenological.39 The theoretical consequence of this 
                                                
38 While I agree with Kuo that the light ballets became increasingly complex and environmental, linking 
the light ballets and media allows us to nuance her fatalistic reading of Piene’s work. In her account, by 
the 1960s, shock was no longer an avant-garde strategy, but “the very foundation of technocratic 
experience” (73). Citing Piene’s stated pleasure that his works provided viewers with a sense of 
“tranquility” and “balance,” and caused their “everyday fearful nervosity” to diminish, she notes: 
“Against the neurasthenia of late capitalist life, Piene offers an experience that opts out, slows down. It is 
a kind of perception that fundamentally departs from stimulation and speed, but is not predicated on 
continual change or aleatoric difference, either. This is nothing if not a vision of a body after its 
irrevocable annihilation after Auschwitz. It is a body incapable of reconstitution or coherence, only of 
quiet withdrawal.” Kuo, “Specters,” 74. While “tranquility” and “balance” may describe the “light 
ballets” as isolated visual phenomena, they describe neither the holistic experience of the original light 
ballets, which incorporated amplified electronic tones, nor the experience of Piene’s intermedia works 
(discussed below), which similarly combine sound and images in dissonant ways. For Kuo, the shock 
produced by these works is more a strategy of control than resistance; however, it is also the case that the 
works, by making us aware of our electronic environment, also open paths for resistance. Notably, light 
art’s conception of the environment as a mediatized space is prefigured in the work of the neo-avant-
garde, particularly Robert Rauschenberg. As Branden Joseph argues, although Rauschenberg rejected the 
transcendence of formalism, he also rejected the alternatives proposed by Minimalism and Post-
minimalism, as he had already moved towards thinking about “mediatized or technological spaces of 
control.” Branden W. Joseph, “‘A Duplication Containing Duplications’: Robert Rauschenberg’s Split 
Screens,” October 95 (Winter 2001): 27. 
39 On Conceptualism’s relationship to cybernetics (especially as formulated through the work of Jack 
Burnham, the curator and light artist), see Chapter One, footnote 8, and also Shanken, “Art in the 
Information Age: Technology and Conceptual Art,” 433-38 and Shanken, “Cybernetics and Art,” 155-77. 
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distinction is that as Minimalism gives way to an emphasis on physical (and ultimately social) 
processes, light art gives way to an emphasis on media; as Piene anticipated, his glowing 
filament would be not only a “piece of art,” but also a form of “living media.” This move from 
object to environment, and from medium to media, was expressed in a new stage of Piene’s 
work: “intermedia.” 
Intermedia40 
Previously, we looked at the theoretical imbrication of “medium” and “media” through 
the figure of electric light, which is a limit term of both Greenbergian modernism and 
McLuhan’s media theory. We have also seen how light art—based on electric light—brought 
together these discourses, being the point at which the “media” of electric light became an 
artistic “medium,” even as it replaced the artistic notion of the specific “medium” with 
McLuhan’s more general notion of “media.” Intersecting with the practice of light art, the 
“intermedia” performances and environments of the 1960s offered their own model for how 
medium and media could be brought together. With intermedia, images (including film, 
overhead, and slide projections); live and recorded (and almost always amplified) words, music, 
and sounds; and even kinetic light sculptures were used simultaneously to create a multi-sensory 
aesthetic experience.  
By its very nature, intermedia opposed the autonomy and specificity of artistic mediums. 
As in light art, this attack on the medium was directly related to electronic media. Just as some 
critics attempted to situate electronic light art, misleadingly, as part of a tradition of light in art 
                                                
40 This section expands and reworks selected portions of a previously published essay. See Tina Rivers 
Ryan, “The Proliferation of the Sun: ZERO and the Medium of Light in Late 1960s America,” in The 
Medium of Light and the Neo-Avant-Garde of the 1950s and 1960s, ed. Andrea von Hülsen-Esch and 
Dirk Pörschmann (Düsseldorf: Düsseldorf University Press, 2013), 75-109. There is little scholarly 
literature on intermedia; for one example, see Hans Breder and Klaus-Peter Busse, eds., Intermedia: 
Enacting the Liminal (Norderstedt: Books on Demand, 2005). 
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extending back to Impressionism, Gothic cathedrals, and even cave paintings, intermedia was 
sometimes situated as part of a tradition including Richard Wagner’s concept of the 
Gesamtkunstwerk, and even Baroque architecture.41 However, intermedia was a uniquely 
twentieth-century phenomenon, in that it not only integrated the arts, but also brought together 
the arts with electronic media, deploying both technologies and theoretical models that were not 
available to artists in other centuries, even if they shared much in spirit with the intermedia 
artists who followed in their wake.42 The electronic nature of intermedia was observed by some 
critics in the 1960s, such as New York Times critic Elenore Lester: the space of intermedia is “a 
humming electronic world” that invites spectators “simply to sit, stand, walk or lie down and 
allow their senses to be Saturated by Media,” she observed in 1966, while in 1968, she defined 
intermedia as “a cross-fertilization of all of the traditional arts…with film and other technology 
by-products, such as electronically amplified music, light diffraction, video tape and various 
battery-operated devices.”43 
While native to the post-war moment, intermedia arguably emerges before the 1960s, 
though not as a practice within the visual arts. Rather, it first appeared as a mode of architecture 
and design responding to the political realities of Fascism and the Cold War. This earlier practice 
                                                
41 There is an extensive body of literature on the concept of the total work of art; for examples, see Anke 
K. Finger and Danielle Follett, eds., The Aesthetics of the Total Artwork: On Borders and Fragments 
(Baltimore: Johns Hopkins University Press, 2011); David Roberts, The Total Work of Art in European 
Modernism (Ithaca, NY: Cornell University Press, 2011); and Simon Shaw-Miller, Visible Deeds of 
Music: Art and Music from Wagner to Cage (New Haven: Yale University Press, 2002).  
42 Matthew Wilson Smith’s recent book argues that the total work of art is theoretically related to mass 
media and spectacle, and that one can draw a straight line from Bayreuth to Disneyland. While certainly 
related genealogically, I would stress that some “total works of art,” especially Bayreuth and Disneyland, 
belong to different historical moments and emerge in dialog with different social, technological, and 
theoretical paradigms. See Matthew Wilson Smith, The Total Work of Art: From Bayreuth to Cyberspace 
(New York: Routledge, 2007). 
43 Lester, “So What Happens After Happenings?,” D9, and Elenore Lester, “Intermedia: Tune In, Turn 
On—And Walk Out?,” The New York Times Magazine, May 12, 1968, 30. 
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of intermedia would frame both the aesthetics and politics of intermedia in Piene’s own time. As 
Fred Turner has explained, in the 1930s and 1940s, American social scientists (such as Margaret 
Mead and Gregory Bateson) first crossed paths with immigrant refugee Bauhaus artists (such as 
László Moholy-Nagy and Herbert Bayer, both of whom had their works exhibited at the Howard 
Wise Gallery). The intersection of the American ideal of the “democratic personality” (a “highly 
individuated, rational, and empathetic” subject) with the Bauhaus practice of using multiscreen 
displays and immersive environments to integrate the fractured sensorium of modern man 
produced what Turner calls “the democratic surround”: “multi-image, multi-sound-source media 
environments,” such as MoMA’s 1955 exhibition “The Family of Man,” designed to help 
citizens recognize both their own agency and their embeddedness “within a diverse and highly 
individuated society.”44 Turner admits that by the 1950s, the use of mass media to individuate 
democratic actors was being coopted by a burgeoning consumer culture, which needed to 
individuate consumers; as Beatriz Colomina has recounted, it was also at this moment that 
architects began deploying multi-screen, multi-media environments in military, governmental, 
and corporate contexts.45 “Their highly controlled flows of simultaneous images provided a 
space, an enclosure—the kind of space we now occupy continuously without thinking,” she 
concludes.46 
As Turner notes, however, even after the “democratic surround” insinuated itself into 
mainstream, hegemonic culture, it was renewed by the artistic avant-garde of the 1950s and 
                                                
44 Fred Turner, The Democratic Surround: Multimedia & American Liberalism from World War II to the 
Psychedelic Sixties (Chicago: University of Chicago Press, 2013), 3.  
45 Beatriz Colomina, “Enclosed by Images: The Eameses’ Multimedia Architecture,” Grey Room 2 
(Winter 2001): 7-29. 
46 Ibid., 25. 
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counterculture of the 1960s. Especially with the proliferation of multimedia in the mid-1960s, a 
multitude of names were used to identify these projects, which by virtue of their hybridity 
confound identification. As Lester wrote in 1968, “The variety of these Things is suggested by 
the names [artists] give them—kinetic theater, action theater, expanded cinema, theater pieces, 
sound-dance constructions, kinetic environments. On the other hand, one should not be deceived 
by the multiplicity of names. There are no boundaries to intermedia art, and one man’s 
intermedia kinetic environment is likely to be another man’s happening or expanded cinema 
event.”47 As this last sentence suggests, the umbrella term under which these activities were 
gathered was “intermedia,” a term first popularized by Fluxus artist Dick Higgins (1938-98).48  
Importantly, Higgins, along with Allan Kaprow, had been a student in the course in 
experimental composition that John Cage taught at the New School for Social Research in the 
late 1950s.49 Cage himself had orchestrated what later become known as Theater Piece No. 1, 
held in August 1952 at Black Mountain College. Perhaps the first example of what Kaprow 
would call “Happenings,” the forty-five minute event was planned as a simultaneous 
presentation of works by multiple people in their respective mediums: Charles Olson and M.C. 
Richards would read poetry, Merce Cunningham would dance, Robert Rauschenberg would 
present his White Paintings, David Tudor would play piano, and Cage would lecture. Rather than 
identify correspondences between the different mediums, the project expressed, as Cage claimed, 
                                                
47 Lester, “Intermedia,” 66. 
48 See Dick Higgins, “Intermedia (1965),” Leonardo 34, no. 1 (February 2001): 49-54. 
49 On Cage’s influence as an instructor, see Rebecca Y. Kim, “The Formalization of Indeterminacy in 
1958: John Cage and Experimental Composition at the New School,” in John Cage, exh. cat., ed. Julia 
Robinson (Cambridge, MA: MIT Press, 2011), 141-70. 
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“the centricity within each event and its non-dependence on other events.”50 Designed to 
underscore the independence of each artist (befitting Cage’s anarchism), the event offered an 
experience of uncoordinated multi-sensory bombardment (including the sound of a barking dog, 
and the smell and taste of coffee), and required viewers to become participants by moving their 
heads or their bodies to take in the different stimuli. Both sensory bombardment and the 
activation of the viewer in space would become hallmarks of intermedia in the 1960s. (It is 
because of this multi-sensory, environmental aspect that intermedia events exceed photographic 
documentation [which also rarely exists], and are best understood through eye-witness accounts, 
on which this study will heavily rely.) Furthermore, Cunningham, Cage’s frequent collaborator 
and partner, himself connected the event to the simultaneity of the electronic media that later 
defined intermedia: “Life itself is all these separate things going on at the same time. And 
contemporary society is so extraordinarily complex that way. Not only things going on right 
around you, but there are all the things that you hear instantly over the television, that are going 
on someplace else…they’re happening at the same time.”51  
As Cunningham points out, electronic media create an environment of simultaneous but 
uncoordinated stimuli and patterns of information—“separate things going on at the same 
time”—that are only seemingly integrated into one electronic spectacle. This emphasis on 
discordant simultaneity is the crucial common denominator of antecedents of intermedia in the 
1950s. It is especially common in the works of Cage, who began using the electronic media of 
radio, magnetic tapes, and television in the 1950s, and in the 1960s both staged his own 
                                                
50 Cited in Eva Díaz, The Experimenters: Chance and Design at Black Mountain College (Chicago: 
University of Chicago Press, 2014), 80. For another account of the event, see Vincent Katz, “Black 
Mountain College: Experiment in Art,” in Black Mountain College: Experiment in Art, exh. cat., ed. 
Vincent Katz (Cambridge, MA: MIT Press/Museo Nacional Centro de Arte Reina Sofia, 2002), 13-236. 
51 Cited in Díaz, The Experimenters, 82. 
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intermedia events and utilized computers as compositional tools.52 Another precedent is the work 
of Cage’s collaborator Robert Rauschenberg, who pushed at the boundaries of the medium of 
painting with his “combines” until he discovered that the “endpoint of one medium,” as Branden 
Joseph has explained, “is neither nothingness nor purity,” but rather, “the type of heterogeneous 
or hybrid articulations” of intermedia.53 Following upon this neo-avant-garde, intermedia 
brought together different artistic mediums and electronic media, not to create a new, holistic 
medium, but to create a space governed by exchanges “between” (i.e., “inter-”) media, 
highlighting the discordant simultaneity of electronic media in our everyday lives.54 In this view, 
Piene’s “light ballets” anticipate his intermedia projects, to be discussed in the next section: each 
of the ersatz sculptures shares certain attributes with the others, creating a kind of formal unity 
that is reinforced by the intersection of their traveling and pulsing lights. However, the 
                                                
52 Cage’s arguably “intermedial” projects include MUSICIRCUS (1967), HPSCHD (1967-69), and 
Reunion (1968). On these projects, see Charles Junkerman, “Modeling Anarchy: The Example of John 
Cage’s Musicircus,” Chicago Review 38, no. 4 (1993): 153-68; Branden W. Joseph, “HPSCHD—Ghost 
or Monster?,” in Mainframe Experimentalism: Early Computing and the Foundations of the Digital Arts, 
ed. Hannah Higgins and Douglas Kahn (Berkeley: University of California Press, 2012); Stephen 
Husarik, “John Cage and LeJaren Hiller: HPSCHD, 1969,” American Music 1, no. 2 (Summer 1983): 1-
21; Sara Heimbecker, “HPSCHD, Gesamtkunstwerk, and Utopia,”American Music 26, no. 4 (Winter 
2008): 474-98; and Lowell Cross, “‘Reunion’: John Cage, Marcel Duchamp, Electronic Music and 
Chess,” Leonardo Music Journal 9: Power and Responsibility: Politics, Identity and Technology in Music 
(1999): 35-42. 
53 Branden W. Joseph, “Rauschenberg’s Refusal,” in Robert Rauschenberg: Combines, exh. cat., ed. Paul 
Schimmel (London: Thames and Hudson/Museum of Contemporary Art, Los Angeles, 2005), 266.  
Joseph deals more with Rauschenberg’s technological works in Joseph, Random Order. 
54 A different approach to intermedia (one that divorces the term from its use in the 1960s) locates it not 
past the “endpoint” of a given medium, but at a medium’s beginning. This suggests an alternative 
approach to the history of art in the twentieth century, focusing not only on the ways in which specific 
mediums were historically defined (and subsequently “expanded”), but also on the ways in which certain 
practices were always already “hybrid,” or corrupted. Ann-Katrin Weber, in her study of how film and 
television were not always defined in oppositional terms (as mediums of storage and transmission, 
respectively), argues that “historical writing tends to marginalize technological objects and their 
narratives that do not resolve into canonical categories,” and calls for narratives of “composite and 
heterogeneous media forms that emerge at the intersections” of what would only later become distinct 
mediums. Anne-Katrin Weber, “Recording on Film, Transmitting by Signals: The Intermediate Film 
System and Television’s Hybridity in the Interwar Period,” Grey Room 56 (Summer 2014): 26, 27. 
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programming of each work operates independently of the others, such that they only rarely align 
in rhythm or speed. Expecting a visual symphony, we find mostly cacophony, as in the case of 
Piene’s 1965 solo show at Howard Wise: “Transitions along the luminary scale are varied in 
extreme; directions are manifold; actions occur separately, in sequence, and sometimes all 
together,” the gallery’s press release noted.55 
In order to understand Piene’s own intermedia work, it is necessary to place it within the 
discourse of intermedia in the 1960s, which was constituted by competing theoretical models. 
One of the earliest of these was offered by USCO filmmaker Jud Yalkut, who attempted to take 
stock of its current state for Arts magazine in 1967. As one might expect from his article’s title, 
“Understanding Intermedia: Passage Beyond Definitions,” Yalkut refuses to hazard a definition 
of the term, deliberately foregrounding its hybrid state. Declaring that “everything grows out of 
everything else,” the article opens with references to Op, Kinetic, and Psychedelic art, before 
explaining that “these manifestations, together with Happenings and Events, have become the 
grass roots of an entirely new phenomenon, variously called Expanded Cinema (a term 
originating with film-makers), Mixed Media (not to be confused with traditional painting 
techniques) and Intermedia.”56 (Like Lester, he chooses to cluster these activities together under 
“intermedia,” as indicated by the title of his article.) In lieu of defining these terms, he provides a 
list of composers, dancers, painters, photographers, and filmmakers who have contributed to the 
new field, as well as their predecessors, including Moholy-Nagy. Through his discussion of a 
few aspects of intermedia, Yalkut suggests that it involves an interaction between art and 
technology; that it leads to collaborations between artists, and between artists and engineers; that 
                                                
55 “Otto Piene: Light Ballet,”  November 1965, Smithsonian American Art Museum, Archives of 
American Art, Howard Wise Gallery Records, 1. 
56 Jud Yalkut, “Understanding Intermedia,” Arts magazine, May 1967, 18. 
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it is environmental in scale; and that it is related to an ongoing electronic transformation of 
everyday life, as indicated by the pun on McLuhan in the article’s title (e.g., he notes that in the 
future, “each individual will be able to program by his own sequence of simultaneities, to spend 
as much time as he likes in one situation or another at any time he chooses”).57 
In 1968, critic Richard Kostelanetz—the same critic who in 1971 insightfully connected 
light art to the development of video art, and also to computing—described intermedia in his 
book The Theatre of Mixed Means. Having identified a trend in which both artists and spectators 
become participants in the work of art, he christens it “the new theatre,” and positions it as the 
offspring of developments in not only theatre, but also the visual arts and music. This kind of 
work, he explains, “generally eschews the language of words and includes the means (or media) 
of music and dance, light and odor (both natural and chemical), sculpture and painting, as well as 
the new technologies of film, recorded tape, amplification systems, radio and closed-circuit 
television.”58 Arguing that the new theatre extends beyond Happenings, he identifies its four 
“genres”: pure happenings, kinetic environments, staged happenings, and staged performances. 
While all of these genres are “intermedia” in the sense that they all employ “mixed means,” the 
work of Piene and other so-called intermedia artists most closely aligns with kinetic 
environments, which Kostelanetz illustrates with the work of the group USCO, among others. As 
Kostelanetz explains, these environments are different from Happenings in that the activities, 
space, and behavior of the participants are more precisely “programed.” However, like 
Happenings, they are “structurally open in time and, as forms, capable of encouraging 
                                                
57 Ibid., 19. 
58 Richard Kostelanetz, The Theatre of Mixed Means: An Introduction to Happenings, Kinetic 
Environments and Other Mixed-Means Presentations (New York: Dial Press, 1968), 3-4. 
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participational [sic] attention,” attributes shared with both electronic media and light art, such as 
Piene’s “light ballets.”59  
Following McLuhan, Kostelanetz ties the rise of “mixed-means” theatre to broader social 
transformations, specifically citing McLuhan’s notion of the coming “post-literate” age, in which 
print cedes to electronic media. Paraphrasing McLuhan’s idea that the artist is a “seer who 
perceives more of the actualities and/or possibilities of the environment,” he argues that the artist 
“creates works or activities that make us more conscious of our common existence” by 
communicating the “multiplicity and discontinuity” of our sensory experience.60 But if art must 
use “mixed means” to reflect the multi-sensory media environment in which we now live, the 
idea of the isolated, autonomous medium increasingly seems obsolete. Just as Greenberg had 
looked to the scientific and philosophical discourse of the Enlightenment to discover a model of 
rigorous self-criticism for each medium, Kostelanetz refers to the increasing interdisciplinarity of 
knowledge to come to an alternative conclusion: “Just as all sciences are becoming Science, and 
all thinking is becoming Thought, so all the arts are becoming Art.”61 Thus, as he writes in his 
conclusion, the theatre of mixed means “contributes to that great modern tendency that would 
blur the traditional lines separating one art from another, in order to synthesize means from all 
the arts, as well as non-artistic technologies and materials, into a single, great, catholic super-
art.”62 
This idea of intermedia as a “synthesis” of aspects of both mediums and media recurs in 
Los-Angeles based critic Gene Youngblood’s 1970 book, Expanded Cinema. While Youngblood 
                                                
59 Ibid., 6. 
60 Ibid., 36-7. 
61 Ibid., 39. 
62 Ibid., 283. 
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obviously privileges expanded cinema over intermedia as his favored term, he devotes a chapter 
to the latter, which he claims is “one of the most significant developments of twentieth-century 
society.”63 An unabashed techno-utopianist, Youngblood, like Kostelanetz, linked intermedia to 
nascent social trends. After the widespread rise of a new ecological consciousness, “the action of 
creation for the new artist is not so much the invention of new objects,” he claimed, “as the 
revelation of previously unrecognized relationships between existing phenomena, both physical 
and metaphysical.”64 These “relationships” (between media, audience members, etc.) were not 
superficial, but fundamental, as Youngblood implied in stating his preference for the term 
“intermedia” over “mixed media”: “An environment in which the organisms are merely mixed is 
not the same as an environment whose elements are suffused in metamorphosis,” he complained, 
while praising the works of artists like Carolee Schneemann (1939- ) and Robert Whitman 
(1935- ), both of whom imbricated live performance with projected film.65  
Youngblood’s distinction between intermedia and mixed media persists. In 2001, Yvonne 
Spielmann argued that in multimedia (a variant of the painterly term “mixed media”), a viewer 
can identify disparate mediums as distinct components of a single work, whereas intermedia 
refers to a work that sits more profoundly, even self-reflexively, in a liminal zone between the 
                                                
63 Gene Youngblood, Expanded Cinema (New York: E.P. Dutton, 1970), 347.  
64 Ibid., 346. For recent scholarship on expanded cinema (defined as an artistic practice that interrogates 
the technological, institutional, and discursive framework of cinema), see Matthias Michalka, ed., X-
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articulated boundaries of two or more media.66 The inherent, unacknowledged paradox here is 
that intermedia only exists when the aspects it borrows (from artistic mediums and technological 
media alike) remain distinct; even if brought into relation with each other, these aspects must 
point outside the work, to the medium or media from whence they came, or the work would not 
be “intermedia.” In fact, the total liquidation of each specific medium or technology into a new, 
unitary medium—Kostelanetz’s “catholic super-art”— describes not the condition of intermedia, 
but of new media, in which every medium and media are rendered in the same binary code. Thus, 
intermedia, in which we see mediums and media brought together while remaining independent 
entities, is essentially a stepping-stone between the specificity of modernism and the eradication 
of specificity in digital computing. McLuhan himself had anticipated this endpoint, in a text 
circulated at an early intermedia event that was organized by the founders of USCO in San 
Francisco in 1963: “All [media specialization] ends in the electronic age whose media substitute 
all-at-onceness for one-thing-at-a-timeness. The movement of human information at 
approximately the speed of light has become by far the largest industry in the world…”67 
The Proliferation of the Sun 
By Piene’s own account, he had been an intermedia artist in fact (if not by name) since he 
first debuted his “light ballets.” Writing in 1960, he noted that sound was an integral part of the 
work, though it functioned independently, recalling the adamant refusal of “visual music” and 
synaesthesia with which Thomas Wilfred founded the practice of light art. In other words, 
                                                
66 Yvonne Spielmann, “Intermedia in Electronic Images,” Leonardo 34, no. 1 (February 2001): 55-61. 
Higgins’s 1981 addendum to the 2001 republication of his 1965 essay (cited above), appearing in the 
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67 The event was a performance at the San Francisco Museum of Art by poet Gerd Stern, painter Steve 
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although “intermedial” in the sense that it brought together different mediums, like Cage’s 
Theater Piece No. 1, Piene’s work avoided the integration of sound and image that Piene found 
in ballet and other forms of theater. As Piene explained, “The term ‘light ballet’ can be taken 
literally: as a light ‘dance’ in a specific order and ‘choreographic’ sequence, more or less 
improvised according to the sound, which is inserted as a guiding beam.” However, “To look for 
a complete agreement of the optical and acoustical is rushing things and is maybe not even 
desirable, because it could lead all too easily to a new form of ‘musical theater.’ […] The sound 
is not music but an accompanying, and at times leading, noise, which among other things has the 
task of creating a chosen silence, in which the light is then alone.”68 
The ambition, as well as the technological format, of these early light ballets is elaborated 
upon in Piene’s article “Mother, Turn Off the Picture,” published in the June 1968 issue of 
Artscanada, which was devoted to the topic of “Sound and Image” (preceding the same 
magazine’s December 1968 issue on “Light”). It opens with an account of the first “light ballet” 
that, while suggesting a higher degree of correspondence between sound and image, also 
underscores the way in which the sound was recorded, sped up, and amplified using electronic 
media: 
The rhythmic growing and shrinking, brightening and darkening of the light projections 
was determined by sounds from a tape recorder that I had bought for the occasion. […] I 
had with some friends, invented all sorts of sound effects by clamping, tinkling, buzzing, 
vibrating, or deeply resounding objects to the strings—but this time, for the light ballet 
sound, my ambitions had been really modest: I had used only one tone of the piano, A, 
repeating it rhythmically and later accelerating the speed several times with the help of 
the tape recorder. I thought that acceleration, together with the high sound level that 
resulted from it, would make a very concrete, non-musical accompaniment for the light 
ballet. I had no musical aspirations. I had wanted technically organized noise rather than 
                                                





While it may be the case that Piene’s search for “noise” resonates with the work of John Cage 
and also electronic “concrete music,” Piene cites another precedent: the work of Jean Tinguely, 
whose kinetic, metallic Concert for Pictures sculptures were shown at the same gallery a few 
months before Piene’s show.70 In the article, Piene claims that in the wake of Tinguely’s work, 
“the number of objects that emit sound of some kind is legion now,” including not only 
“sounding pictures or sculptures,” but also “performing objects that create an environment, such 
as in my own work in which the sound originates from technical devices that are being used: 
motors, timers, blowers.”71 In the case of works that produce their own sounds in the course of 
their operation, the audio component is neither supplemental nor aleatory; rather, it is co-
produced with the visual images of the work, foreshadowing the technological fusion of sound 
and image in new media. 
Putting aside Piene’s architectural commissions (most notably, the programmed lights he 
installed at the Bonn Opera House in 1964-5, which relate to music primarily through their site), 
one of Piene’s earliest experiments with intermedia itself, contemporary to its emergence in the 
late 1960s, was his environment New York, New York.72 This work was staged at the Deutscher 
                                                
69 Otto Piene, “Mother, Turn Off the Picture,” Artscanada, June 1968, 13. According to Piene, the title of 
his article is what Alfred Schmela used to yell at his wife when the noise of Tinguely’s sculptures 
bothered him. 
70 For an introduction to the history of electronic music, see Lowell Cross, “Electronic Music, 1948-
1953,” Perspectives of New Music 7, no. 1 (Autumn-Winter 1968): 32-65 and Joel Chadabe, Electric 
Sound: The Past and Promise of Electronic Music (Upper Saddle River, NJ: Pearson, 1996). 
71 Piene, “Mother, Turn Off the Picture,” 13. He also cites the work of USCO, Le Corbusier, Nicholas 
Schoëffer, Aldo Tambellini, Robert Morris, and Robert Rauschenberg, while the illustrations include 
works by Nam June Paik, Günther Uecker, Robert Whitman, Howard Jones, and Len Lye. 
72 The Bonn City Opera House commission included three “planets” (hanging globes covered in bulbs)—
the Onion Flower, Hedgehog, and Fly’s Eye—in addition to two panels of lights, the Milky Ways, that 
dimmed as they ascended and brightened as they descended over the audience. In addition to the 
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Kunstlerbund [German Artists’ Association] exhibition at the Art Association of Baden in 1967 
(Fig. 3.9); at Piene’s retrospective, Fire Flower Power, at the Museum am Ostwall in Dortmund, 
Germany, in October-November 1967; and again at Studio F in Ulm, Germany, in 1968. 
According to Piene, this “light environment” was constructed with the use of eight timed slide 
projectors, each filled with around eighty slides either hand-painted by Piene or showing 
photographic images of New York. The slide projections were accompanied by three tapes, 
played simultaneously, of “New York noise and voices,” recreating the overlapping and 
dissonant use of electronic media found, for example, in Cage’s projects and Rauschenberg’s 
combines.73  
The fact that the intermedia that Piene exhibited in Germany thematized New York City is 
not accidental. Shortly before departing for his tour of Germany, Piene and fellow artist Aldo 
Tambellini co-founded the Black Gate, a space devoted to “electromedia” (electronic intermedia) 
located above Tambellini’s avant-garde cinemathèque, The Gate Theater, in the East Village.74 
(At around the same time, Piene’s main Zero collaborators, Heinz Mack and Günther Uecker, 
co-designed the Düsseldorf venue Creamcheese; inspired by the Dom in New York, it became 
one of the first intermedia discothèques in Germany.)75 The Black Gate would eventually host a 
                                                                                                                                                       
intermedia works discussed in this chapter, such as New York, New York and The Proliferation of the Sun, 
Piene also staged several others, such as Telegram (1966), which will not be discussed, but which would 
lead to the same conclusions. 
73 This account accompanies a photo of the event found in Harvard University Art Museum Archives, 
Howard Wise Gallery Records, Series II, folder Otto Piene Performances [A] 1 of 3.  
74 For a history of Aldo Tambellini’s experiments with media, including at the Black Gate, see Joseph D. 
Ketner II, “Electromedia,” in Aldo Tambellini: Black Zero, exh. cat. (New York: Chelsea Art 
Museum/Boris Lurie Art Foundation, 2011), 35-47. The founding of the Black Gate is also mentioned by 
Youngblood, Expanded Cinema, 381-83. 
75 Gerda Wendermann, “Die Filme von Günther Uecker,” in...zum Raum wird hier die Zeit”. Günther 
Uecker. Bühnenskulpturen und optische Partituren, exh. cat. (Weimer: Neues Museum Weimer, 2001), 
230. My thanks to Tiziana Caianiello for bringing this to my attention. For the longest English-language 
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range of practices, from a “projection environment” by USCO to a screening of videotapes by 
Nam June Paik (1932-2006), a performance by Yayoi Kusama (1929- ), and an environment of 
Piene’s own “light ballets” (Fig. 3.10). However, the two founders inaugurated the space in 
March 1967 with two “electromedia” events of their own (Fig. 3.11): a double-bill featuring the 
first performance of Tambellini’s Blackout and a repeat performance of Piene’s The 
Proliferation of the Sun (Fig. 3.12). In an echo of Piene’s earlier, more “idealistic” work, the title 
suggests the use of technology to create more suns, i.e., artificial lights, which would share in the 
symbolic and literal “power” of the sun itself. Tambellini has described the work as it was 
presented that night:  
Otto Piene’s The Proliferations [sic] of the Sun was a series of hand-painted slides 
projected around the room as the audience sat on the floor. The program notes given to 
the audience included Otto’s description of his presentation, and I wrote a series of 
philosophical statements such as “blackout—man does not need his eyes but to function 
with 13 billion cells in his brain.”76 
 
As Tambellini recalls, at this stage, The Proliferation of the Sun was a roughly thirty-five minute 
performance with multiple (four or five) slide projectors loaded with hand-painted slides, which 
were operated at this first performance by Hans and Linda Haacke, Peter Campus, and Paolo 
Icaro.77 While the performance was accompanied by “program notes,” these did not directly 
relate to the visuals: the text did not explicate the visuals, nor did the visuals “illustrate” the text. 
In this way, textual and visual media are brought together, but not fully coordinated.  
                                                                                                                                                       
discussion of Creamcheese, see Tiziana Caianiello, “Creamcheese: From Disco to Museum Installation,” 
in Art, Conservation and Authenticities: Material, Concept, Context, ed. Erma Hermens and Tina Fiske 
(London: Archetype Books, 2009), 155-64. 
76 Aldo Tambellini, “An Autobiography,” in Aldo Tambellini: Black Zero, exh. cat. (New York: Chelsea 
Art Museum/Boris Lurie Art Foundation, 2011), 67.  
77 The names of the performers were only reported three decades later, in Otto Piene, “The Sun—The 
Sun—The Sun,” Leonardo 29, no. 1 (1996): 68. 
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When the work was re-presented less than a month later, as part of the April 8th opening 
of the Walker Art Center’s show “Light/Motion/Space,” several individual elements changed, 
but the overall emphasis on the discordant simultaneity of media and of different sensual 
experiences remained the same (Fig. 3.13). A local newspaper provided an eyewitness account 
of the four-hour production, describing it as a “mixture of media” and “the major attraction” of 
the evening: 
The “Proliferation” spectacle was manufactured by two shifts of cuties from the 
Minneapolis School of Art (where Piene had been working for the previous few days) 
operating slide projectors, colored spotlights, and other devices as Piene gave them 
instructions over a microphone. His droning, instructional sound effects (“The 
Proliferation of the Sun. The Sun. The Sun. The Sun. The Sun. The Sun.”) lent the right 
touch of media mixture to the proceedings, turning an environment into a spectacle. 
 
The spectators were involved in several ways. (Greater “involvement” of the “spectator,” 
a favored term, is a recurrent theme in light art). The spectator is spatially in the midst of 
the spectacle and, by virtue of his shadow alone, becomes part of the spectacle. One 
spectator further involved himself by running his hand across the legs of the arty girlies 
who were running the slide projectors; they fidgeted, but dutifully remained at their posts. 
 
Further evidence of the spectacle at the member preview was provided by the 
Chancellors [a rock group] who, while ostensibly playing for the exclusive pleasure of 
the dancing crowd, nonetheless contributing [sic] their boing-boing-twang’s and yeah-
yeah’s to the general welter of sound. The occasional splintering of a champagne glass 
and the ubiquitous chattering of the spectators completed the auditory medium 
component.78 
 
As this account relates, the performance combined the visual experience of projected images and 
colored lights; the auditory reception of language and music (both amplified), as well as 
unintended ambient noise; and even (for one person) the tactile experience of groping the 
performers. 
                                                
78 Jack Kamerman, “Art,” Twin Citian, May 1967, n.p. His review was ultimately negative: “The Piene 
spectacle suggests the first limitation on any evaluation of light art…Piene’s ‘Proliferation of the Sun,’ 
the most publicized effort in the preview, was at best, amusing for the seriousness of its participants, and 




The Proliferation of the Sun was performed again later that same year at the Galerie Art 
Intermedia in Cologne, as Die Sonne kommt naeher (literally, The Sun Comes Closer) (Fig. 
3.14). Piene himself described it as “a light performance with projectionists following rhythmic 
tape-recorded directions which are audible to the audience; using carousel projectors, painted 
slides, inflated balloons and projecting and/or bulb sculptures.”79 At the November 1967 
performance at the ars integra festival at the University of Bochum in Westphalia, Germany, the 
work featured eight ten- and twelve-foot balloons inflated with compressed air (Fig. 3.15).80 
While being inflated, the balloons were used as projection screens, and thus the images were 
supplemented by a “strong hissing noise” from the compressed air cans (the noise apparently 
inspired an electronic composer, Dieter Schoenbach, to add the cans to his new opera, and to ask 
Piene to work on the sets for him).81 In all the versions, the viewers were invited to let the media 
“wash over them,” as Elenore Lester might say: the photographic documentation, and also 
Piene’s 1969 description of the event, indicate that the work also could include “foam carpeting 
and mattresses,” so that spectators could recline, immersing themselves in the mediated 
environment.82  
The compositional principles of the myriad iterations of The Proliferation of the Sun 
were echoed in Piene’s article, titled “The Proliferation of the Sun,” that appeared in the Summer 
1967 issue of Arts magazine (Fig. 3.16). Each section of the essay begins by intoning its readers 
                                                
79 Otto Piene, “Death is so Permanent,” Artscanada, April 1968, 15. 
80 Ibid. According to various articles and chronologies that Piene himself wrote, The Proliferation of the 
Sun was also apparently staged at the Kunsthalle in Nuremberg and at Piene’s retrospective in Dortmund, 
Germany in 1967, and at the Allen Memorial Art Museum at Oberlin in 1968. The work was recreated 
again for “Otto Piene: More Sky,” another Piene retrospective held at the Neue Nationalgalerie in Berlin 
in 2014. 
81 Piene, “Mother, Turn Off the Picture,” 14. 
82 Otto Piene: Elements, exh. cat. (New York: Howard Wise Gallery, 1969), n.p. 
 
 151 
to “imagine or look at” a series of images, while photographs representing a selection of those 
images run adjacent to the text. The reader must therefore perform a hybrid of reading, 
imagining, and looking in a way that differs from the normative reception of illustrated essays. 
(In this sense, it is reminiscent of Conceptualism’s experiments with the text/image format, such 
as Dan Graham’s Homes for America, which appeared in the December 1966 issue of the same 
magazine.) The images the viewer is asked to imagine are eclectic, and only loosely correspond 
to the author’s essay, requiring the viewer to perform a kind of labor (whether analytical or 
associative) to make sense of their combination. The images include the “face of a clock,” “man 
swimming,” “Jackson Pollock,” “interior of an art gallery,” “Nike of Samothrace,” and 
“Leonardo da Vinci, self-portrait,” as well as many historical and contemporary works of kinetic 
art, and other seemingly random nouns (the final list ends with the post-apocalyptic “mushroom 
cloud / cloud formation / space man / rainbow,” foreshadowing Piene’s own move into what he 
deemed “sky art.”)83 At its most straight-forward, the article is a loose collection of observations 
on contemporary art, including the regressiveness of art at mid-century; the need for public as 
well as private aesthetic experience; art’s role in shaping, not just reflecting, the human 
condition; and the importance of collaborations between art and science. In the penultimate 
section, Piene implicitly situates the Black Gate and “electromedia” as at the vanguard of art 
today:  
The range of performing sculptures, performing devices and actual performances goes 
from the display of a simple imperative (Indiana) over discothèques to elaborately 
planned and rehearsed light events. The Black Gate, upstairs at the New York Gate 
Theater, is the first experimental light theater that is devoted to ELECTRO MEDIA and 
their incorporation into other kinetic media of technical or natural kind.84 
                                                
83 Otto Piene, “The Proliferation of the Sun: On Art, Fine Arts, Present Art, Kinetic Art, Light, Light Art, 
Scale, Now and Then,” Arts magazine, Summer 1967, 24-31. 




The intermedia spirit of the Black Gate, and of The Proliferation of the Sun more 
specifically, is preserved not only by Piene’s article, but also by his brief manifesto, with 
eccentric syntax and typography, that appeared on a broadsheet issued by the newly-formed 
Black Gate Publications in April 1967 (Fig. 3.17): 
The explosion of visual styles indicates the end of that struggle: brainless connoisseurs 
halo the last chunks, compulsive objectivations [sic] of meaninglessness, matter for 
matter’s sake, power symbols for the galleries. We are glad to announce that we are 
leaving the dead objects to the aesthetes (who never cared about meanings anyway) and 
to the possession chasers (who want their souvenirs of a process that ceases to count). 
Materiality to the materialists. Painting does not light itself; motionless sculptures are in 
the way; objects inhibit travelling [sic]. Contrary to chunks Movement expresses life  
Light is energizing  Light expands  Light reaches far and reaches many   Light is 
immaterial  THE BLACK GATE IS OPEN  to ride on a light beam  to hurt, heal and 
dematerialize  to dive in the light din   
THE PROLIFERATION OF THE SUN  New York  111-21-67.85 
 
This manifesto clarifies Piene’s anti-bourgeois politics, and suggests that Piene viewed 
intermedia’s refusal of an object-based medium-specificity as having a political valence. In its 
valorization of real movement and light as universal signs (“light reaches far and reaches 
many”), the text recalls Zero’s metaphysics of light, and in this regard, one can identify a logical 
progression from the creation of “Light Ballets” to intermedia’s “proliferation” of electric suns. 
In the time-honored tradition of the avant-garde, this progression is figured as revolutionary 
progress: the vitriolic but opaque prose “announces” “the end” of a period of “struggle” and the 
dawning of a new era. Of course, this revolutionary art is supposed to exist not merely outside, 
but against, the art market (though the surging prices for Piene’s work today belies that 
conviction). The manifesto assumes an opposition between the commercial demands of the 
market and the anti-commercial ethics of “living” art, articulated through the derision of 
                                                
85 Aldo Tambellini and Otto Piene, “Black Gate Publication,” April 1967, Aldo Tambellini Archives, 
Salem, MA. Presumably, “111-21-67” refers to the date March 21, 1967. 
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“brainless connoisseurs,” “possession chasers,” and “materialists” who pursue “power symbols 
for the galleries.” In this view, the art market and the world of entertainment become 
homologous—both pursue financial gain above art. Importantly, what saves art from the clutches 
of the “materialists” (capitalists) is its turn to the “immaterial” (light), which is neither painting 
nor sculpture, nor even a concrete object. This same idea is echoed in Piene’s manifesto-like 
article in the April 1968 issue of Artscanada, in which he wrote in favor of “Art that moves, 
changes color, speed and shape; travels, energizes; art that expands physically, i.e. in size and 
number; art that goes beyond the limits of studios, galleries, museums and the rest of the 
institutionalized art (theater-, music-) world; art that integrates the arts; art that is as lively as life; 
live art.”86 In short, just as light escapes materiality, so intermedia escapes materialism: just as 
light is the medium that cannot be captured, intermedia, so Piene argued, is the medium that 
cannot be commodified.87  
From Lamps to Scan Lines 
The desire for an art that transcended institutional boundaries and physical limits 
motivated light art’s increasing utilization of televisual technologies, especially given the 
increasing access to studio editing and portable recording video equipment. That is to say, while 
some strains of early video art emerged out of other practices within the arts, such as 
Conceptualism or Post-Minimalism, one strain emerged directly out of light art.88 Thus, in order 
                                                
86 Piene, “Death is so Permanent,” 16. 
87 Of course, in this regard, intermedia finds itself yet again in alignment with the rhetoric of 
Conceptualism. 
88 The explicitly political videos of activist groups such as Raindance, Top Value Television (TVTV), and 
the Videofreex are another important segment of the early history of video art. However, because their 
videos did not circulate as “art” and engaged more with media content than media theory, these works fall 
outside the purview of this project. On these groups, see Michael Shamberg, Guerrilla Television (New 
York: Holt, Rinehart and Winston, 1971); Martha Rosler, “Video: Shedding the Utopian Moment,” in 
Illuminating Video: An Essential Guide to Video Art, ed. Doug Hall and Sally Jo Fifer (New York: 
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to fully understand both the legacy of light art and the history of video, they must be placed in 
dialogue with each other. If the exhibition history of the Howard Wise Gallery, where Piene 
regularly showed his works, represents the historical and theoretical transition between light art 
and early video art, Piene’s own trajectory from his “Light Ballets” and intermedia environments 
to his video works serves as a microcosm of the same phenomenon. 
Especially because it was performed in Cologne, The Proliferation of the Sun/Die Sonne 
kommt naeher is a direct, though unacknowledged, prelude to Piene’s first video project, Black 
Gate Cologne (1968). A collaboration by Piene and Tambellini that integrated film, video, 
poetry, and Piene’s kinetic inflatable sculptures, Black Gate Cologne was one of the first art 
projects intended for television broadcasts (Fig. 3.18).89 The end product is a fifty-five minute 
videotape made at West Deutsche Rundfunk in Cologne, Germany, on August 30, 1968, for 
broadcast on January 26, 1969 and other dates thereafter. An uncredited document in the Howard 
Wise Gallery archives, which was presumably supplied to Wise by Piene himself, discusses the 
complex work at length:  
Almost certainly the first videotape made anywhere by fine artists for widescale public 
broadcast, “Black Gate Cologne” collages videotapes of previously taped and stored 
images and sounds by Piene and Tambellini with videotapes of a specially designed, 
audience participation light show performed at WDR’s Studio E. 
 
The electronic mixing of the previously prepared videotapes of films and still projections 
with the videotapes made by five studio cameras of the light show was done in the Studio 
E control room under the artists’ direction at the same time as the actual shooting of the 
                                                                                                                                                       
Aperture Foundation/Bay Area Video Coalition, 1990), 31-51; Marita Sturken, “Paradox in the Evolution 
of an Art Form: Great Expectations and the Making of a History,” in Illuminating Video: An Essential 
Guide to Video Art, ed. Doug Hall and Sally Jo Fifer (New York: Aperture Foundation/Bay Area Video 
Coalition, 1990), 101-24; and Deirdre Boyle, Subject to Change: Guerrilla Television Revisited (New 
York: Oxford University Press, 1997). 
89 German cameraman and TV filmmaker Gerry Schum also organized two programs of video art for 
television broadcast in 1969 and 1970, under the title Fernsehgalerie Gerry Schum. See Ulrike Groos et 






A studio audience of approximately 40 people was videotaped as it sat in the midst of the 
action, observing the motions of blinking, projecting, breathing light and air sculptures 
(by Piene) positioned around the studio and watching slide and film projections (by 
Tambellini) covering the studio walls. When a 27-inch-wide, 1500-foot-long transparent 
polyethylene hose was noisely [sic] inflated on camera with compressed air, the 
audience—as instructed before the taping—rose from lying and sitting positions to 
manipulate the huge hose into one giant knot of air sculpture.  
 
Fourteen TV monitors in various positions around Studio E simultaneously broadcast to 
the audience the following: 1) what the five cameras were shooting, i.e., the audience 
itself; 2) the prepared tapes being fed into the master tape in the control room; 3) the 
master tape as it was being made from the composite images. Naturally on occasion the 
monitors screened pictures of the monitors themselves.  
 
The previously prepared video- and sound tapes being [collag]ed onto the master 
videotape included: manipulated videotape abstractions made by Tambellini 
electronically with an image-feeder; slide- and film-derived images from Tambellini’s 
“Black” film series and both artists’ Carousel projections from light shows; television 
news broadcast material of the assassination of Robert Kennedy at the Ambassador 
Hotel; the voice of Mahalia Jackson at the funeral of Dr. Martin Luther King; an 
electronically-produced droning noise made by Piene with the studio sound engineer; 
etc.90 
 
As emphasized by this account, the event immersed its forty spectators into a thoroughly 
electronically-mediated environment, including not only slide and film projections and light 
sculptures (such as Piene’s Electric Rose, 1965), but also an electronic “droning noise.” While 
the event was recorded for TV, it also incorporated TV, placing it alongside the “light ballets” 
and slide projections, and therefore suggesting a continuity between TV and earlier forms of 
light art. In addition to underscoring television’s electronic attributes through the presentation of 
electronically distorted and composited images, the work highlighted television’s capacity for 
“feedback”: because there need not be any lag between the acts of recording and display or 
transmission, television and video are what Piene might call “living,” dynamic, responsive 
                                                
90 This account is found on one page of untitled text in the Howard Wise Gallery Records, Harvard 
University Art Museum Archives, Howard Wise Gallery Records, Series II, folder Otto Piene 
Performances [A] 1 of 3. 
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systems. Notably, because the studio monitors displayed live feeds from the five studio cameras 
(in addition to the prepared tapes and the final master tape, which was being mixed live in the 
control room), at some points, “the monitors screened pictures of the monitors themselves”—
literalizing McLuhan’s adage “the medium is the message,” much like Ted Victoria’s Light 
Bulbs (1968) (Fig. 1.1). At the same time, the use of the monitors to display live images of the 
monitors connects the experience of simultaneity found in light art (which, as critics noted, 
literally travels at the speed of light) to the electronic media of TV. 
On the heels of Black Gate Cologne, the public television station WGBH Boston 
commissioned and produced Piene’s Electronic Light Ballet for their seminal March 1969 
program of made-for-broadcast video art, The Medium is the Medium (Fig. 3.19). The program, 
which also included works by other artists previously associated with light art, remains a key 
entry in the history of video art.91 As noted by Electronic Arts Intermix (the organization that 
Howard Wise founded after closing his gallery, and a key promoter of video art today), “The 
Medium is the Medium is one of the earliest and most prescient examples of the collaboration 
between public television and the emerging field of video art in the United States. […] In 
pursuing their individual aesthetics, these artists produced works that explored the parameters of 
the new medium, from image processing and interactivity to video dance and sculpture.”92  
Like Black Gate Cologne, Piene’s five-minute Electronic Light Ballet “explores the 
parameters of the new medium” of video in a way that underscores its genealogical relationship 
to light art and intermedia. In fact, the work is based on a video recording of Piene’s Manned 
Helium Sculpture, a four-hour intermedia event held in the parking lot of WGBH on the evening 
                                                
91 The other works included in the program were by Aldo Tambellini, Allan Kaprow, Nam June Paik, 
James Seawright, and Thomas Tadlock. 
92 See EAI’s website, http://www.eai.org/title.htm?id=1443, accessed August 1, 2015. 
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of January 5, 1969 (Fig. 3.20). (The fact that this event was staged primarily for the purpose of 
being recorded recalls the early Zero demonstrations in Düsseldorf, and Caroline Jones’s 
observation that Zero’s work was media before it was art; with Piene’s video works, the Zero 
project comes full circle.) In Manned Helium Sculpture, a small woman was harnessed to helium 
balloons that foisted her into the air under the glare of two roving, colored twenty-kilowatt arc 
lights. The footage of the event was subsequently overlaid, as in double-exposure, with footage 
of a moving light shining through a piece of plywood riddled with holes, creating a shifting light 
grid in much the same way that Piene created his first “light ballets.”93 The effect is described in 
detail by Gene Youngblood in Expanded Cinema: 
Typical of Piene’s austere sensibility, only two image sources were used in this piece: a 
grid of colored dots that melted in rainbow colors across the screen; and a videotape of 
Piene’s Manned Helium Sculpture, one of a series of experiments with lift and 
equilibrium that the artist conducted as a Fellow at M.I.T.’s Center for Advanced Visual 
Studies. […] 
The ascension was staged at night in the parking lot of WGBH, which was illuminated by 
colored floodlights. Over this slow, buoyant, ethereal, surrealistic scene Piene 
superimposed a geometrical grid of regularly-spaced colored dots similar in effect to the 
multiple-bulb brilliance of his light sculptures. In exquisite counterpoint to the balloon 
scene the dots flared brightly, became liquid, developed spermlike tails, and finally 
dripped oozing globlets of color across the screen. The technique was deceptively simple: 
de-beaming the separate guns of the color camera with a strong hot light source shining 
through multiply-perforated stencils. Both the stencils and the camera were moved, 
causing a sperm-shaped burn-in of intense colors. If a dot appeared originally as yellow 
and was moved, the de-beamed “tail” would remain yellow but the “head” of the comet-
shaped light would suddenly turn red or green. The effect, as in all of Piene’s work, was 
quietly elegant, revealing the potentials of the medium in the hands of a true artist.94   
 
Youngblood’s description of Electronic Light Ballet emphasizes how the work locates 
the “parameters” of the new medium of video within the parameters of the medium of electronic 
                                                
93 The use of plywood is explained in Cate McQuaid, “Pioneering Piene celebrated at Boston Cyberarts,” 
The Boston Globe, February 3, 2015, http://www.bostonglobe.com/arts/2015/02/03/pioneering-piene-
celebrated-boston-cyberarts/ri1xtKJ5nrKA3WsFEzBiAO/story.html 
94 Youngblood, Expanded Cinema, 299, 301. 
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light. Beyond the isomorphism between the light grids of the “Light Ballets” and the light grid of 
Electronic Light Ballet, the video deliberately exploits the way in which video cameras, tapes, 
and screens electronically record and transmit light. More precisely, it draws our attention to that 
electronic system by pushing it past its technological limits, aligning with Nan Rosenthal’s 
observation that light artists divert their technologies from their intended uses): Otto Piene uses a 
direct and intense light source to “de-beam” the camera, or in colloquial parlance, to “blow its 
circuits.” This compromises the camera’s ability to capture the world photographically, forcing it 
to present abstracted images of the dots of light. Of course, these abstracted lights evoke the 
similarly abstract patterns of energy and light that comprise every televisual image at the level of 
the electron scan line. Once again, electronic light is used to make the medium the message. 
In March 1969, only two months after the January 1969 broadcasting of Black Gate 
Cologne and filming of Electronic Light Ballet, Piene opened his second solo show at the 
Howard Wise Gallery, “Otto Piene: Elements.” In addition to his “light ballets,” he showed three 
pneumatic works: Venus of Willendorf II (Fig. 3.21), Fleurs du Mal, and Octopus, all of which 
inflated and deflated.95 While related to Piene’s “sky art” projects, such as his aerial balloon 
display for the 1972 Olympics, they also borrow from ‘60s intermedia (represented in the show’s 
catalog by photos of The Proliferation of the Sun): the first two were lit by electronic strobe 
lights, while the last offered sensual engagement, as viewers could blow through eight open-
ended pipes to alter the inflation and deflation of the octopus’s “arms.” Inside the catalog, in a 
statement penned in February, Piene frames his interest in pneumatics as a concrete 
                                                
95 Piene’s developing interest in pneumatics is emphasized on the cover of the show’s catalog: a 
photograph of A Field of Hot Air Sculptures Over Fire in the Snow, a CAVS-sponsored event held in 
Boston on January 23 that same year. In this work, thirty balloons, measuring between three and thirty 
feet in diameter and ten and 100 feet long, were inflated with ten propane tanks and illuminated by two 
twenty-kilowatt arc lights. 
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representation of the larger problematic of expansion: “Expansion of art works or of art in 
general can be achieved by means of numerical multiplication, by means of increased physical 
scale of objects and phenomena, by exposing artists’ work in places that are open to many 
peoples’ eyes—such as the sky—and by the use of broadcasting and televising techniques. In the 
near future artists may run their own radio and television stations.”96 Here, Piene explicitly states 
what his intermedia and video works had already articulated: that the expansion of art—not just 
of specific works, but of “art in general,” in his words—is directly related to the use of electronic 
media. And as we have seen, this use of electronic media is itself a direct extension of the 
practice of light art and the media theory that it engaged. 
*** 
I am concluding my discussion of Piene’s oeuvre with these two video works to make a 
claim about narratives of video art and what we now call “new media art.” These narratives 
typically cite both Electronic Light Ballet and Black Gate Cologne as seminal early projects, 
given that they are some of the first works of art produced explicitly for broadcast on television. 
Along with other video works by Piene’s fellow light artists, these works indicate that some 
video art was associated, formally, technologically, and biographically, with light art. The 
prominent role of light art in both of these videos is evidence that we need to reevaluate the 
relationship of light art, electronic media, and modernism. Television and video, in particular, 
have long been considered heterogeneous, self-differing mediums opposed to the modernist 
notion of medium-specificity; but not enough consideration has been paid to the way in which 
                                                
96 “Otto Piene: Elements,”  n.p. 
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video art’s attack on modernism resulted not only from its technological operations, but also 
from its relationship to the light art that preceded it.97 
Although the myth has been contested, video art was supposedly “invented” by Nam June 
Paik, twice. In the first origin story, Paik scattered modified TV sets on the floor of his 1963 
show at the Galerie Parnass in Wuppertal, Germany, recasting TV as environmental sculpture or 
installation art. In the second account, Paik invents video art as a screen-based practice on 
October 5, 1965, when he used his new Sony Portapak to record footage of the Pope’s visit to 
New York, showing the footage that same night at Greenwich Village’s Café Au Go-Go.98 But 
according to a little-known account by Piene, it was Paik’s encounter with Piene’s light ballets, 
at Mary Bauermeister’s atelier in Cologne in 1960, that set Paik on his future path. Notably, the 
two artists were often linked together in the 1960s (Fig. 3.22), and eventually would collaborate 
on Untitled, 1968. Now in the collection of MoMA, this miniature TV set covered in plastic 
pearls hybridizes Paik’s famous modified TV sets with Zero’s quintessential strategies, including 
the monochrome, the everyday object, and real light and shadow (Fig. 3.23). As Piene recounted 
to John Hanhardt in 2014, Paik 
                                                
97 See, for example, Rosalind E. Krauss, “Video: The Aesthetics of Narcissism,” October 1 (Spring 
1976): 51-64, and Samuel Weber, Mass Mediauras: Form, Technics, Media, ed. Alan Cholodenko 
(Stanford: Stanford University Press, 1996). 
98 The account of Paik as father/godfather/father figure of video art can be found in almost any book on 
the topic. For example, Chris Meigh-Andrews writes in A History of Video Art, “Paik is not only 
significant because of his position as one of the first artists to seriously address crucial issues about the 
relationship between television and video, but also for his pioneering explorations of the potential of 
video as an art form via a wide range of approaches which include installation, broadcasting, live events 
and gallery screenings, as well as his championing of the cause of the funding of video art in the United 
States. He was also instrumental in the setting up of artists’ access to advanced production facilities such 
as the television workshop at WNET in New York. The development of his video synthesizer with 
electronic engineer Shuya Abe in 1969 is also a considerable achievement…, as was his well-documented 
early use of the Sony Portapak.” Chris Meigh-Andrews, A History of Video Art: The Development of 
Form and Function (Oxford: Berg, 2006), 17. For an overview of Paik’s art, see John G. Hanhardt, ed., 
The Worlds of Nam June Paik, exh. cat. (New York: Guggenheim Museum, 2000). 
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said to me that his experience of my Lichtballett turned him, Paik, into a visual artist. 
Until then he was a musician, a composer, a sound artist, et cetera, et cetera. So Paik said 
I turned him into a visual artist, so that’s also what made me somewhat aware of how 
playing the Lichtballett wasn’t only a totally remote and private enterprise. If it had a 
strong influence on someone like Paik, there must be some force through that.99  
 
Admittedly, Piene’s assertion of his “strong influence” on the touted “father” of video art could 
be the bluster of an aging artist anxious to secure his legacy. However, a similar account is 
provided by Paik himself, who wrote a brief essay about his relation to Piene, “Two Rails Make 
One Single Track,” for Piene’s 1996 retrospective at the Kunstmuseum Düsseldorf im Ehrenhof. 
In his characteristic pidgin English, Paik recalls his first encounter with the “light ballet”:  
1960 spring, it was the opening night of the atelier Mary Bauermeister, Cologne, which 
would change my life many times. The main event was a light ballet of Zero Group, it 
was dazzling. Since space was relatively small and it has the triangle attic roof, this space 
was ideally suited for the sophisticated light show, which would grow up to degrade into 
the Electric Circus. I was so begeistert [wildly enthusiastic] that I wanted to meet that 
artist…it was Otto Piene.100 
 
While Paik goes on to note the ways in which the artists’ careers followed separate paths through 
different institutions (e.g., Paik showed with Bonino in New York, while Piene showed with 
Howard Wise), he ultimately concludes, “we were always the parallel rails of one single track.” 
Given that each artist served as figurehead for an artistic movement—light art and video art, 
respectively—one might say that light art and video art are the parallel (and also sometimes 
intersecting) rails, and the “one single track” they comprise is, of course, electronic media. 
Similarly, if we follow the institutional histories of light and video art, we find ourselves 
traveling down the parallel rails of a single track. It is well-known that Paik showed his work 
                                                
99 John G. Hanhardt, “Interview of video artist Otto Piene,” May 8, 2014, The Nam June Paik Archive, 
Smithsonian American Art Museum, 
http://americanart.si.edu/collections/mediaarts/paik/paik_pdfs/paik_archive_otto_piene_interview.pdf, 5. 
100 Nam June Paik, “Two Rails Make One Single Track,” in Otto Piene: Retrospektive 1952-1996: Raster, 
Rauch, Feuer, Licht, Sky Art, Inflatables, CAVS, Neue Arbeiten, exh. cat., ed. Stephen von Wiese and 
Susanne Rennert (Cologne: Wienand/Kunstmuseum Düsseldorf im Ehrenhof, 1996), 46. 
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Participation TV, as well as his collaboration with Charlotte Moorman, TV Bra for Living 
Sculpture, in the Howard Wise Gallery’s 1969 show “TV as a Creative Medium,” widely 
heralded as the first group show of video art. But Paik had shown at the gallery twice before 
(both times alongside Piene): first in the spring 1967 show “Lights in Orbit,” the first major 
American gallery survey of light art, and then in its sequel, “Festival of Lights,” held at the end 
of that same year. (“Lights in Orbit” is discussed in greater detail in Appendix 2.) In the former, 
Paik showed his 1966 work Electronic Blues, while in the latter, he showed Electronic Zen with 
Tri-color Moon (1967), an antique Japanese scroll “adapted to the electric age,” as the press 
release announced. “Festival of Lights” differed from “Lights in Orbit,” the release explained, in 
that “a number of artists are using television as the activating force to set lights in motion.”101 In 
other words, and in retrospect, one can draw a direct evolutionary line from “Lights in Orbit” to 
“Festival of Lights” and, finally, “TV as a Creative Medium”—in other words, from kineticism 
to kinetic light art and, finally, to video. Thus, although “Festival of Lights” was reviewed 
(mostly negatively) in The New York Times, The New York Post, Artforum, Art International, and 
ArtNews, the most accurate insight might have been offered by Home Furnishings Daily, which 
discussed the show under the heading “Media Trip.”102 By literally placing the objects of light art 
under the sign of “media,” the article suggested that the show actively reframed light art as a 
form of media—more specifically, the “trippy,” youthful medium of video—and vice versa.  
                                                
101 Howard Wise Gallery, “Festival of Lights,” 1967, Smithsonian American Art Museum, Archives of 
American Art, Howard Wise Gallery Records. In addition to Paik’s Electronic Zen for Tri-Color Moon 
and Piene’s Electric Flower, the show also included Aldo Tambellini’s video work Black Video #1 and 
USCO’s intermedia project Feedback, alongside works of light art by Earl Reiback, Howard Jones, and 
Julio Le Parc, among others. 
102 L.R., “Media Trip,” Home Furnishings Daily, December 11, 1967, 22. 
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“Knowing What It Is” 
While Piene and other intermedia artists mobilized the “living,” environmental media of 
the electronic age to oppose the commercialization of traditional artistic mediums, they could not 
foresee the extent to which “live” (but also thoroughly mediated) experiences would themselves 
become valuable commodities in the twenty-first century economy, marketed by venues ranging 
from art galleries and museums to music festivals and vacation resorts.103 As Roberta Smith 
concluded in her New York Times review of ZERO’s Guggenheim retrospective, while the works 
in general “point up the emptiness of quite a bit of current abstraction,” the more environmental 
works, in retrospect, “foreshadow the onset of art as perceptual spectacle, a staple of large 
international exhibitions these days.”104 The connection between light art and spectacle appears 
to lead to a critical dead-end, in which light art is the irredeemable “bad object.” But a closer 
study of this relationship contributes to the search for critical models that move beyond a 
dialectic of affirmation or refusal.  
It is not entirely coincidental that the most significant theorization of spectacle, Guy 
Debord’s The Society of the Spectacle, was written in 1967—the same year that light art emerged 
as a major international art movement. Defining the spectacle as “not a collection of images, but 
a social relation among people, mediated by images,” Debord’s text underscores the way in 
which spectacle does not simply replace lived reality with reality’s commodified representation: 
more profoundly, spectacle reifies the alienation from labor and social and class divisions 
                                                
103 While this phenomenon is so ubiquitous it hardly needs commenting upon, for one mainstream 
discussion of how “gourmet dining, private flights, bespoke safaris, slimming clinics and art auctions” 
(my emphasis) are “emerging as top status symbols,” see Zoe Wood, “Super rich shift their thrills from 
luxury goods to costly experiences,” The Guardian, January 30, 2014, 
http://www.theguardian.com/business/2014/jan/30/super-rich-shift-experiences-new-status-symbols 
104 Roberta Smith, “3 Men and a Posse, Chasing Newness,” The New York Times, October 9, 2014, C23. 
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produced by capitalism.105 While appearing to unify the masses, spectacle is the mechanism 
through which the separation of individuals is, in fact, reproduced: “Spectators are linked only by 
a one-way relationship to the very center that maintains their isolation from one another. The 
spectacle thus unites what is separate, but it unites it only in its separateness.”106 Following upon 
Debord’s work, Jonathan Crary has argued that the birth of the mass-media spectacle lies in the 
unification, or synchronization, of the filmic image with its audio track.107 Consequently, in 
order to oppose the spectacle, one must expose its fissures, challenging the apparent 
seamlessness that papers over its false unity. 
This theorization of the spectacle sets up a dialectic between integration and separation, 
which frames both Piene’s light art and the psychedelic nightclub/discothèque. Throughout the 
1960s, these two practices were constantly brought into relation. For example, in Expanded 
Cinema, Gene Youngblood noted “an imminent trend that simultaneously will transform and 
unite those disparate social experiences characterized by ‘nightclubs’ on the one hand and ‘art 
galleries’ on the other,” portending a “not-too-distant day when ‘nightclubs’ will be operated by 
art dealers who commission artist-guides to create ecological-experience places.”108 Jack 
                                                
105 Guy Debord, The Society of the Spectacle, trans. Donald Nicholson-Smith (New York: Zone Books, 
1995 [1967]), 12. 
106 Ibid., 22. 
107 Based on a comment by Debord, who dates the spectacle to the mid-1920s, Crary argues that “the full 
coincidence of sound with image, of voice with figure, not only was a crucial new way of organizing 
space, time, and narrative, but it instituted a more commanding authority over the observer, enforcing a 
new kind of attention.” Jonathan Crary, “Spectacle, Attention, Counter-Memory,” October 50 (Fall 
1989): 102. Crary would tie the spectacle to the disciplining of attention in subsequent work, culminating 
in Jonathan Crary, Suspensions of Perception: Attention, Spectacle, and Modern Culture (Cambridge, 
MA: MIT Press, 1999), in which he mobilizes both Debord and Foucault to argue that “spectacle is not 
primarily concerned with a looking at images but rather with the construction of conditions that 
individuate, immobilize, and separate subjects, even within a world in which mobility and circulation are 
ubiquitous” (74). 
108 Youngblood, Expanded Cinema, 359, 364. 
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Burnham went so far as to claim that the two were actually already “united,” in that “much that 
has recently passed in the United States for so-called ‘psychedelic art’—using environmental 
projectors—has its modern beginnings in the Light Ballet of the German artist Otto Piene.”109 
While one could argue that American psychedelic light shows had multiple origins, including 
West Coast avant-garde practices of the 1950s, the connection is not implausible: recall that 
Piene’s own Zero partners had established a psychedelic discothèque in Germany.110 
Furthermore, many of the most notorious examples of intermedia were designed by artists who 
showed in galleries and museums, but were realized within the institutional framework of 
entertainment venues. A major example is the first “multi-channel” environment, created for the 
Long Island nightclub “Murray the K’s World” by the group USCO in April 1966, around the 
same time they were showing works in light art exhibitions internationally (Fig. 3.24).111 
Another is the lighting system at the Electric Circus nightclub in New York City—the same 
place Paik later called a “degradation” of light art (Fig. 3.25). It was developed by artist Tony 
Martin, who had two solo shows at the Howard Wise Gallery, created work for E.A.T.’s Pepsi 
Pavilion at the Osaka World’s Fair, and was on the faculty of the Intermedia Program at NYU.112  
                                                
109 Burnham, Beyond Modern Sculpture, 294. 
110 On these American light shows, see David E. James, “Expanded Cinema in Los Angeles: The Single 
Wing Turquoise Bird,” Millennium Film Journal 43/44 (Summer 2005): 9-31 and Edwin Pouncey, 
“Laboratories of Light: Psychedelic Light Shows,” in Summer of Love: Psychedelic Art, Social Crisis and 
Counterculture in the 1960s, exh. cat., ed. Christoph Grunenberg and Jonathan Harris (Liverpool: 
Liverpool University Press, 2005), 155-62. 
111 For a brief survey of the history of USCO and a list of the growing of body of literature on the group, 
see Tina Rivers Ryan, “Towards a Stroboscopic History: An Interview with Gerd Stern of USCO,” in 
Hippie Modernism: The Struggle for Utopia, exh. cat., ed. Andrew Blauvelt (Minneapolis: Walker Art 
Center, 2015).  
112 On the Electric Circus, see Robert J. Gluck, “Electric Circus, Electric Ear and the Intermedia Center in 
Late-1960s New York,” Leonardo 45, no. 1 (2012): 50-56. On Tony Martin’s work at the Howard Wise 
Gallery, see Tina Rivers Ryan, “Not Playing Games: Tony Martin’s Game Room,” Media-N: The Journal 
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As we have seen, Piene himself had brought together light art and discothèques: in his 
1967 article “The Proliferation of the Sun,” he described intermedia as ranging from “the display 
of a simple imperative (Indiana) over discothèques to elaborately planned and rehearsed light 
events,” such as those at the Black Gate. In his 1968 article “Mother, Turn Off the Picture,” he 
again references the discothèque, “at which the sound level is so high and ‘High’ that it seems to 
integrate the otherwise hardly integrated display of light of many kinds.”113 Tellingly, Piene 
observes that the display of lights is “hardly” and only “seemingly” integrated: in order to rescue 
the practice of light art from spectacle, he underscores that the experience of the discothèque is 
really one of the separation, not the integration, of media—just as he had argued that his use of 
sound, even in his very first “light ballet” of 1959, was only as “noise” that only occasionally 
accompanied the lights, not as coordinated music. 
Ultimately, Piene’s intermedia did not simply refuse spectacle altogether. Rather, it 
offered an alternative model of how different mediums and media could be brought together to 
provide insight into our electronic environment. This “third way” was explicitly identified by 
intermedia’s advocate, the producer John Brockman. In response to the increasingly commercial 
uses of intermedia as public spectacle (which he himself had championed), Brockman organized 
the event “Intermedia ‘68,” a touring exhibition of intermedia works by artists including Allan 
Kaprow, Dick Higgins, Carolee Schneemann, and Nam June Paik, funded by the New York State 
and National Councils on the Arts (Fig. 3.26).114 Notably, the show included Piene’s partner in 
                                                                                                                                                       
of the New Media Caucus CAA Conference Edition (September 2014), 
http://median.newmediacaucus.org/caa-edition/not-playing-games-tony-martins-game-room/ 
113 Piene, “Mother, Turn Off the Picture,” 14. 
114 Ironically, Brockman himself made intermedia both commercial and mainstream by opening a 
company that produced multimedia events for the corporate world, such as a presentation to the sales 
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the Black Gate, Aldo Tambellini, who reprised his 1965 work Black Zero, a performance very 
similar to their collaborative projects, combining projected hand-painted slides, flashing and 
moving lights, television screens displaying abstract patterns, poetry, musical noises, and an 
expanding and exploding balloon (Fig. 3.27). In an interview about the production with The New 
York Times, Brockman explained, “Discothèques are O.K., but they just offer what people 
expect. [...] Without this kind of work we are stymied by technology. This gives us a chance for 
feedback, a chance to do something to the environment. Next time we meet a light bulb, we 
really know what it is.”115  
Of course, this begs the question: just what exactly “is” a light bulb, really? The same 
question was posed by filmmaker Jonas Mekas, who in his regular Village Voice columns 
described and analyzed the ongoing development of American avant-garde art. Perhaps because 
he himself was a filmmaker, and his column was devoted primarily to film, Mekas was quick to 
explicitly state the importance of light to the intermedia movement. His exploration of the topic 
began on May 26, 1966, in his column “On the Plastic Inevitables and the Strobe Light.” 
“Suddenly, the intermedia shows are all over town,” he begins, before going over shows 
including USCO’s installation at the Riverside Museum, Andy Warhol’s “Exploding Plastic 
Inevitables” performances at the Dom, and nights at the Cheetah nightclub.116 (USCO’s own 
practice would increasingly emphasize the strobe, epitomized in works like Fanflashstic, a stobe-
                                                                                                                                                       
force of the Scott Paper Company that reportedly increased sales by eleven percent. Grace Glueck, 
“Multimedia: Massaging Senses for the Message,” The New York Times, September 6, 1967, 35. 
115 Lester, “Intermedia,” 68.  
116 Jonas Mekas, “May 26, 1966: On the Plastic Inevitables and the Strobe Light,” Movie Journal: The 
Rise of the New American Cinema 1959-1971 (New York: Collier Books, 1972), 242. 
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lit reflective environment included in “Intermedia ‘68”) (Fig. 3.28). By way of conclusion, he 
asks both himself and his readers:  
What are all these lights doing? What is the real meaning of the strobes? Where is all this 
coming from or going to? Do any of the artists know the meaning and effect and power 
(both healing and damaging) of colors and lights? […] Man will find out soon what the 
light is all about; what the color is all about; what the movement is all about. The 
Pandora’s box of light and color and motion has been opened because the time was ready 
for it. There are moments, at the Dom, and at the Riverside Museum, when I feel I am 
witnessing the beginnings of new religions […] Something is happening and it is 
happening fast—and it has something to do with light, it has everything to do with 
light—and everybody feels it and is in waiting—often, desperately.117 
 
Mekas pursued this inquiry in a follow-up column, “More on Strobe Light and 
Intermedia,” in which he interviews USCO painter Steve Durkee. Mekas notes that strobe light 
“dramatizes the intermedia, the light shows,” as if intermedia, in all of its guises, was reducible 
to its most common denominator: electronic fluorescent light. In response to this observation, 
Durkee offers that   
Strobe is the digital trip. In other words, what the strobe is basically doing, it’s turning on 
and off, completely on and completely off. You can’t do it with the incandescent light, 
you can do it only with gas. It goes on and off, on and off. It creates a discontinuance so 
that it looks like the flicks. It’s real, no question about its reality; but so far as what’s 
doing—we know little about it.118 
 
Durkee’s comment underlines two points. First, that the strobe light of intermedia was 
fundamentally related to digital technologies: recall that, as Manovich explains, digital data is a 
“discontinuous” sampling of a continuous pattern or field of information (as in the reduction of a 
photographic image to discrete pixels), and is coded using a binary system that is analogous to 
the “on or off” technology of the strobe. The second point is that the strobe light of intermedia is 
                                                
117 Ibid., 243-44. 
118 Mekas, “June 16, 1966: More on Strobe Light and Intermedia,” 244, 245. On the history of the strobe, 
especially as it relates to William Burroughs and Brion Gysin’s “dream machines” of the same period, see 
John Geiger, Chapel of Extreme Experience: A Short History of Stroboscopic Light and the Dream 
Machine (Brooklyn: Soft Skull Press, 2003). 
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technologically distinct from the incandescent bulbs and lamps of Piene’s light ballets and 
intermedia projects, as their filaments continue to glow for a few almost imperceptible moments 
after their electricity is cut off. However, rather than seeing the two technologies as totally 
opposed—as if the warm incandescent bulb was “analog,” in contrast to the cold, “digital” 
strobe—it is more accurate to think of them as poles on a single spectrum, in that they are both 
electronic sources of light. The strobe highlights this very fact with its rapid flickering, which 
mimics the pulsing of all A/C current, and also simply accelerates the rate of change of the 
programmed sequences of the “light ballets” and other works of incandescent light art.  
In sum, Mekas’s text suggests that the strobe light, like intermedia more broadly, stages 
the ongoing evolution of electronics into digital media. This evolution can be naturalized through 
the seamless, spectacular integration of sound and light, as created within the space of some 
discothèques. But at the same time, it can also be rendered foreign, by environments and 
experiences that attempt to preserve a fundamental technological separation between media.119 
As McLuhan famously wrote in Understanding Media, it is precisely “the moment of the 
meeting of media”—not when they fuse, but when they come up against each other—that “is a 
moment of freedom and release from the ordinary trance and numbness imposed by them on our 
senses.”120 Just as Walter Benjamin writes that it is only when a medium emerges or becomes 
                                                
119 In his discussion of projected images, Thomas Zummer arrives at a similar conclusion, arguing that 
projective environments “deconstructed—de-structured—the relation of lived bodily experience to the 
habitual accommodations and presuppositions of media, rendering our comfortable, unconscious 
consumption of mediated pleasures, and the technologies that produce such specular pleasures, a site for 
critical, theoretical, ethical, and physical interrogation and confrontation.” Thomas Zummer, “Projection 
and Dis/embodiment: Genealogies of the Virtual,” in Into the Light: The Projected Image in American 
Art, 1964-1977, exh. cat., ed. Chrissie Iles (New York: Whitney Museum of American Art, 2001), 79.  
120 McLuhan, Understanding Media, 55. Here, I am making a positive comparison between the work of 
Piene and Andy Warhol’s “Exploding Plastic Inevitable,” an intermedia project featuring the Velvet 
Underground that emphasized shock and disorientation. According to Branden Joseph, the EPI thereby 
modeled the “the subindividual transformations effected by media technologies,” transformations that the 
rhetoric of Marshall McLuhan helped to naturalize (94). “As opposed to naturalization, the EPI produced 
 
 170 
obsolete that it reveals its revolutionary potential, McLuhan argues that it is only when media 
meet that we are “released” from their influence and can mobilize them in new ways. Thus, it is 
by making the light bulb “meet” other media that the light artist can reveal what the bulb “really” 
is. In the field of light art, the bulb is a metonym of the electronic media that induce experiences 
of simultaneity and instantaneity. In intermedia, the bulb meets—but does not fuse with—other 
media, releasing us from the effect of electronic media, and thereby reopening the seams of our 
suture into an integrated spectacle. As always, light is the best antiseptic. But even as it reopens 
those seams, intermedia heralds the even more total integration of mediums and media that will 
result from the dawning of the digital revolution.
                                                                                                                                                       
a dis-locating, environmental montage where different media interfered and competed with one another, 
accelerating their distracting, shocklike effects to produce the three-dimensional, multimedia equivalent 
of a moiré.” Branden W. Joseph, “‘My Mind Split Open’: Andy Warhol’s Exploding Plastic Inevitable,” 
Grey Room 8 (Summer 2002): 97. While McLuhan certainly helped to naturalize the effects of electronic 
media through his technological determinism (as discussed in Chapter One), his conception of the 
meeting of media as a moment of “freedom and release” from those effects productively helps us locate 
moments of resistance as well. 
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CHAPTER FOUR: CYBERNETIC LIGHT 
“Portrait of the Machine as a Young Artist” 
The technological ancestors of the computer include such ancient calculating devices as 
the abacus and the astrolabe, as well as more modern inventions including Charles Babbage’s 
“difference engine” and Vannevar Bush’s “differential analyzer.” These culminated in the 
development of the first truly digital computing devices immediately in the aftermath of the 
second World War. That said, the computer as we know it, as Lev Manovich and others have 
argued, properly emerged in the 1960s. In the late 1950s, the invention of modems allowed 
multiple companies to “time-share” a single computer, extending the use of these prohibitively-
expensive, massive, hard-to-operate machines. Patented in 1959, the integrated circuit made 
computers both smaller and more powerful, inaugurating a seismic shift from the paradigm of 
the “mainframe” to that of the “minicomputer.” More than an obscure development in the annals 
of technology, the invention of the integrated circuit was something of a cultural phenomenon: 
recall that an integrated circuit was featured in the pages of Marshall McLuhan’s The Medium is 
the Massage) (Fig. 1.4). According to computer historian Steven Lubar, in 1963, five million 
integrated circuits, or ICs, were manufactured; in 1968, 250 million were manufactured, while 
the average price had fallen by more than a factor of ten.1 These integrated circuits expanded the 
application of digital technology beyond the realm of the academic lab or military program, 
turning up in calculators and electronic watches, and even home appliances such as blenders. 
Like these personal devices, the minicomputers made possible by ICs could be operated by just 
one individual; furthermore, they were priced in the tens of thousands (rather than the hundreds 
of thousands). The first iconic model, DEC’s PDP-8, was introduced in 1965, and by 1971, there 
                                                
1 Steven D. Lubar, InfoCulture: The Smithsonian Book of Information Age Inventions (Boston: Houghton 
Mifflin, 1993), 339. The other information in this paragraph is also drawn from this page. 
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were around seventy-five different firms manufacturing minicomputers. In 1969, an inventor at 
Intel designed a new kind of integrated circuit, one that would be programmable to perform 
different functions. Known as a microprocessor, this “computer on a chip,” first put on the 
market in 1971, made the personal, or “micro,” computers of the 1980s an inevitability.  
As Lubar notes, in 1951, there were ten computers in the entire United States, but by 
1970, there were around 75,000.2 As computers became more prevalent, they also became the 
object of cultural fascination. The term “Computer Age” was first used in 1962; in 1965, the 
head of IBM referred to the transformation of the industrial economy into a “knowledge 
economy.”3 And in fact, the computer owed its continued development in part to the changing 
needs of an increasingly information-based society. The close association of computing with 
military history is well known: computers such as America’s ENIAC were designed to assist in 
making and cracking espionage codes and calculating the paths of ballistic missiles, for example. 
But the digital computer was not only martial. It also responded to a demand for information 
machines and information systems that had been increasing since the nineteenth century. The 
demand was driven by the needs of businesses and governmental agencies, including railroad 
conglomerates managing trains across broad expanses of territory and time; large-scale 
manufacturers; merchants of increasingly varied goods; life insurance companies processing 
quantitative health measurements; census bureaus; and the Social Security administration, 
inaugurated in 1935 with a punched card system that was the largest information-management 
project to date.4 While the computer and the military remained closely intertwined, the 
                                                
2 Ibid., 318. 
3 Ibid., 319, 323. 
4 Ibid., 302.  
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computer’s public image was less as a weapon and more as a decision-maker and databank. Thus 
public discourse became preoccupied with editorializing and speculating about the social, 
cultural, and economic effects of the computer, beyond its military applications, resulting in 
debates over the automation of work, increasing concerns about privacy, and some soul-
searching regarding the scope and limits of human versus artificial intelligence, to cite only a few 
areas of concern. Books such as Marshall McLuhan’s Understanding Media (1964) and films 
such as Jean-Luc Godard’s Alphaville (1965) and Stanley Kubrick’s 2001: A Space Odyssey 
(1968) tackled these questions head-on. 
At the same time as the computer was shrinking and embedding itself deeper into the 
culture of America and other industrialized nations, it was also becoming an increasingly graphic 
medium. In 1963, Ivan Sutherland invented Sketchpad, a program for drawing directly “into” the 
computer using a light pen. Soon thereafter, Douglas Engelbart invented the mouse, providing a 
means for users to manually navigate computer data visualized as a spatial field. The Xerox 
PARC research facility at Stanford University, devoted to developing computer graphics 
applications, was founded in 1970, kicking off two decades of the rapid evolution of the 
computer as a visual medium. The organization for computer graphics, SIGGRAPH, was 
founded in 1974, just as the use of graphical user interfaces (GUI) and bit-mapping were coming 
into common use. 
Because the computer was initially more of a computational than a graphic medium, and 
because it was not accessible outside of certain institutional settings until later in its 
development, artists were slow to turn to the computer as a medium. As late as 1964, the article 
“The Electronic Computer as an Artist,” published in Canadian Art, noted that “most of the 
visual design now being done with the aid of the computer has been carried out by engineers, 
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mathematicians and industrial designers. Few painters and sculptors have shown any interest in 
this field.”5 It is true that the first persons to engage the limited graphic capabilities of the 
computer were members of the military-industrial complex; in fact, the term “computer 
graphics” was invented at Boeing in 1960. But by the mid-1960s, the possibility of using the 
computer as an artistic tool was beginning to catch the attention of those outside the industrial 
sphere. Notably, in 1965, Playboy published J. R. Pierce’s article on recent attempts to use 
computers and other devices in art. “Portrait of the Machine as a Young Artist” included 
references to the drawing machines of Jean Tinguely, the intermedia work of John Cage, and the 
digital designs of Bell Labs researcher A. Michael Noll (whose work is discussed below), among 
other examples, concluding that artists, not engineers, “must school the computer” for computer 
art to achieve any aesthetic success.6 The same conclusion was later reached by Robert E. 
Moeller in the pages of Art in America: from the perspective of 1972, Moeller noted that the 
pioneers of computer art had fallen victim to six “idols”—or false gods—such as the imitation of 
other works of art, or the pursuit of perfect order. Moeller deemed the results of such misguided 
efforts, which dominated the computer arts, “exceedingly poor and uninspiring,” even as he 
claimed that “we are on the verge of realizing an entirely new artistic mode.”7  
The oft-repeated apologies for the quality of computer art belie the fact that in the late 
1960s, the fledging medium had achieved a modicum of institutional success. In 1970 alone, 
                                                
5 Arnold Rockman and Leslie Mezei, “The Electronic Computer as an Artist,” Canadian Art, 
November/December 1964, 365. 
6 J. R. Pierce, “Portrait of the Machine as a Young Artist,” Playboy, June 1965, 184. The potential for the 
computer to become a creative medium was extolled by Allon Schoener, then assistant director of the 
Jewish Museum, in the pages of Art in America the following year. Taking a broader historical view, 
Schoener justified the turn towards the computer in art as a reflection of the transformation of the means 
of production in the electronic age. Allon Schoener, “2066 and All That,” Art in America, March-April 
1966, 40. 
7 Robert E.  Moeller, “Idols of Computer Art,” Art in America, May-June 1972, 73. 
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computer theory and computer technology were included in the shows Software at the Jewish 
Museum and Information at MoMA, and the work of computer graphics pioneer Georg Nees was 
exhibited at the Venice Biennale.8 But the flurry of excitement regarding the computer as a new 
medium proved short lived. That same year, Herbert W. Franke argued in Leonardo—the journal 
founded in 1967 to promote intersections of art and technology—that “computer art has barely 
taken off the ground,” and might imminently “disappear from public view for a while,” even if it 
would “bring far more far-reaching changes than many of the art fashions that today dominate 
the scene.”9 By the mid-1970s, computer art had lost its traction, thanks to a confluence of 
forces, including the apathy or enmity of the mainstream art world, the inaccessibility of 
computer technologies, the limitations of early output devices, and public fears of computer-
driven automation and centralized bureaucracies. More profoundly, the use of the computer in art 
threatened some of the major tenets of modernism, including originality and autonomy, pitting 
these against the variability and anonymity of the machine. As a genre, “computer art” 
consequently became “possibly the most maligned art form of the twentieth century,” as art 
historian Grant Taylor has explained.10 And in the words of Hannah Higgins and Douglas Kahn, 
who edited the first critical anthology on early computer art, “first-generation computer art was 
                                                
8 For more on the shows “Software” and “Information,” and their relation to computer theory (in the form 
of “systems aesthetics,”) see Chapter One, footnote 8. 
9 Herbert W. Franke, “Computers and Visual Art,” Leonardo 4, no. 4 (1971): 337-38. 
10 Grant D. Taylor, “The Soulless Usurper: Reception and Criticism of Early Computer Art,” in 
Mainframe Experimentalism: Early Computing and the Foundations of the Digital Arts, ed. Hannah 
Higgins and Douglas Kahn (Berkeley: University of California Press, 2012), 18. Taylor’s recent book 
delves more deeply into the history of early computer art and its reception; see Grant D. Taylor, When the 
Machine Made Art: The Troubled History of Computer Art (New York: Bloomsbury Academic, 2014). 
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and has been synonymous with ‘bad art.’”11 In fact, Kahn has claimed that the only early 
computer practices that “stand up to scrutiny in the present day” are in the fields of literature and 
music, as visual computer artists failed to relate their work to the contemporary art of the time 
and to articulate a consistent project.12  
But as Franke predicted, and as Lev Manovich has since explained, in the 1980s, the 
computer inserted itself into every aspect of cultural production, thanks to the advent of PCs, 
desktop publishing software programs, and other relatively affordable and accessible digital 
technologies. As a result, the computer became a medium for the production of commercial, 
mainstream visual culture, even as it also became more and more instrumental for the fine arts, 
rendering the designation “computer art” increasingly redundant.13 In its wake, the terms “digital 
art” and “new media art,” in use since the 1990s, reflect new genres of artistic production aimed 
at using, and also reflecting upon, technologies, whether computer-based (“digital art”) or simply 
electronic (“new media art”). Despite the historical discontinuity between these contemporary 
practices and the work that preceded them by half a century, this chapter aims to show how the 
art of the 1960s, in mediums ranging from painting to computer graphics to cybernetic light art 
                                                
11 Hannah Higgins and Douglas Kahn, “Introduction,” in Mainframe Experimentalism: Early Computing 
and the Foundations of the Digital Arts, ed. Hannah Higgins and Douglas Kahn (Berkeley: University of 
California Press, 2012), 2. 
12 Douglas Kahn, “Between a Bach and a Bard Place: Productive Constraint in Early Computer Arts,” in 
MediaArtHistories, ed. Oliver Grau (Cambridge, MA: MIT Press, 2007), 424. 
13 These technological and social changes in the function and use of computers are recounted in Frank 
Dietrich, “Visual Intelligence: The First Decade of Computer Art (1965-1975),” Leonardo 19, no. 2 
(1986): 159-69. For other histories focused on the first generation of computer art, see Herbert W. Franke, 
Computer Graphics—Computer Art, trans. Gustav Metzger (London: Phaidon, 1971); Ruth Leavitt, ed., 
Artist and Computer (Morristown, NJ: Creative Computing Press/Harmony Books, 1976); Frank J. 
Malina, ed., Visual Art, Mathematics and Computers: Selections from the Journal Leonardo (Oxford: 
Pergamon Press, 1979); Copper Giloth and Lynn Pocock-Williams, “A Selected Chronology of Computer 
Art: Exhibitions, Publications, and Technology,” Art Journal 49, no. 3: Computers and Art: Issues of 
Content (Autumn 1990): 283-97; Debora Wood, ed., Imaging by Numbers: A Historical View of the 
Computer Print, exh. cat. (Chicago: Mary and Leigh Block Museum of Art, 2008). 
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environments, grappled with the theoretical impact of electronic and digital technologies on the 
modernist notion of the medium, in ways that resonate with art now. In this regard, this chapter 
will follow the example of the work of Higgins and Kahn, who aimed more broadly to “show 
that the radical and experimental aesthetics and political and cultural engagements of the period, 
across conventional disciplines and media, by an international array of individuals, groups, and 
institutions can stand as a historical allegory for the mobility among technological platforms, 
artistic forms, and social sites that has become commonplace today.”14 
“Electric Interiors”: Lowell Nesbitt’s Computer Paintings 
Ironically, one of the very first artists to attempt to characterize the computer and its 
impact on visual art was not a computer artist, but a realist painter. From September 21st through 
October 9th, 1965, the Howard Wise Gallery presented “Flowers, Façades, and IBM Machines,” 
a one-man show of works by Lowell Nesbitt, a Baltimore native and emerging artist whose 
renown had grown with a show at the Corcoran Gallery the year prior (Fig. 4.1). Formerly an 
abstract artist, Nesbitt had made a definitive switch to an academic, almost photo-realistic style 
marked by smooth brushwork, even lighting, and deadpan views. In fact, Nesbitt painted not 
from observation of the objects themselves, but from photographs that were commercially 
produced and circulated. In his use of mechanically-reproduced, popular imagery, Nesbitt 
occupied a fringe of the Pop art scene; tellingly, after moving to New York in 1963, he had 
become friends with artists including Andy Warhol, Claes Oldenburg, Robert Indiana, and Alex 
Katz, many of whose studios he later painted as still-life interiors.  
From the 1960s onwards, Nesbitt would enjoy commercial success, primarily for his 
images of flowers, which resemble more clinical versions of works by Georgia O’Keefe. 
                                                
14 Higgins and Kahn, “Introduction,” 3. 
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However, for a brief period in 1965, he also painted computers—a fact almost totally erased 
from the historical record, as these paintings have been excluded from his retrospective 
exhibitions and catalogs. While the scope of the series is unknown, it comprises at least five 
paintings, depicting the IBM machines designated by the names 729, 1302, RAMAC 305, 6400, 
and 1440 (Figs. 4.2—4.6). In addition to a 1981 interview that Nesbitt gave to Arts magazine, 
another rare mention of these works is in Cynthia Goodman’s 1987 book Digital Visions: 
Computers and Art, in which she cites Nesbitt’s explanation of the origin of his computer 
paintings, which he offered on the occasion of the work being shown in the São Paulo Biennale 
in 1970. Having walked past the window display of the IBM headquarters on Madison Avenue 
(located not far from the Howard Wise Gallery), Nesbitt was inspired to create a series of 
paintings drawing on IBM promotional materials: “So silent, cool, and aloof, beautiful really, 
those elegant, efficient, abstract machines…I suddenly found them hauntingly paintable. My 
paintings, while emphasizing their forms, both their cool exteriors and their electric interiors, put 
them into the very human, hand-painted, oil-on-canvas world.”15 
As Nesbitt suggests, his IBM paintings are, indeed, mediations of their source material. 
Three of them are closely cropped, focusing our attention on the hardware components: namely, 
the tape spools of the 729 and the disc storage of the 1302 and RAMAC-305. As in Nesbitt’s 
more familiar flower paintings, the close cropping also has the effect of isolating and divorcing 
the objects of our vision from their immediate context, denying us any sense of their size or 
scale. That said, our vantage point is clearly quite intimate: in these three works, the bodies of 
the machines expand beyond the frame of the canvas, as if we were literally within reach of 
them. Notably, the canvases of these works appear to have been quite large (two of them 
                                                




measured 80 x 60” and 80 x 80,” respectively), causing the machines to appear larger-than-life 
and to dominate over the viewer’s body. In the case of IBM-1302, we even have the impression 
of being inside the machine. The composition of these paintings differs from two other works in 
the series, which depict the IBM machines 6400 and 1440 at a greater remove and show the 
boundaries of their cases; these more closely resemble actual IBM promotional materials, such as 
a photograph of the RAMAC 305 (also known as the 305 RAMAC), or a marketing brochure for 
the IBM 1440 (Figs. 4.7-4.8).16 But whereas these promotional images typically “humanized” 
the machine by showing its human operator interacting with it, Nesbitt’s paintings are devoid of 
people.  
Thus, in all of his paintings, Nesbitt’s computers exist as solitary centers of their own 
universes. And in fact, many IBM machines were so large, and generated so much heat, that they 
were housed in air-conditioned rooms that resembled containment units. Today, we typically 
imagine the space of computing as silent, and the process as still (to the naked eye, at least). But 
these rooms would have been filled with noise—especially the noises of punched cards being 
read and data being printed—and the machines themselves would have been animated. For 
example, in the case of the 305 RAMAC (“Random Access Method of Accounting and 
Control”), two access arms would constantly be locating and manipulating the fifty spinning 
magnetic discs, each twenty-four inches in diameter, on which a grand total of five megabytes of 
data was stored. Nesbitt’s paintings both silence and still the computers they purport to represent; 
they consequently imagine the computer as an affectless and inert machine, rather than a “living” 
                                                
16 On the history of the graphics and images used to define and promote computer technology, see Megan 
Prelinger, Inside the Machine: Art and Invention in the Electronic Age (New York: W. W. Norton, 2015). 
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system. Tellingly, to the critics of the day, these paintings were “slick and airless,” haunted by a 
“mortuary silence.”17 
This same silence marks Nesbitt’s subsequent images of computer technology. Having 
been named the “official artist” for the flights of Apollo 9 and Apollo 13, Nesbitt produced a 
series of silkscreens that privilege the inanimate machines of the missions over their human 
actors. These include Firing Room, which presents an hermetically-sealed space, empty except 
for repetitive banks of blank screens (Fig. 4.9). Devoid of any signs of human life, or even any 
indication of where in the world this room might be located, the image offers no sense of the 
political stakes and human consequences of this control room—as if the computers were the sole, 
mute agents of their own private histories.  
More than simply rendering the computer autonomous and strange, what Nesbitt’s works 
foreground is the tension between the technological, underlying structure of computers, and their 
surface appearance. If in the Machine Age, technologies had been accessible, in the sense that 
their operations could be understood through visual observation, the “aloof” digital technologies 
of the Electronic Age (as Nesbitt called the IBM machines) receded into a visually impenetrable 
“black box.” While this box could be literal, it was also metaphorical: even when their 
components were presented to our vision—as in the case of the machines in Nesbitt’s paintings, 
which openly flaunt their tapes and discs—the actual reading and writing and computing of data 
occurs on the invisible plane of magnetic and electrical forces. In other words, Nesbitt’s 
paintings emphasize that revolutionary aspect of new media outlined by theorist Mark Hansen: 
namely, that because of the computer, “arguably for the first time in history, the technical 
                                                
17 N.A.L., “(review of Lowell Nesbitt),” ARTnews, October 1965, 13; A.G., “(review of Lowell Nesbitt),” 
Arts magazine, November 1965, 63. 
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infrastructure of media is no longer homologous with its surface appearance.”18 In other words, 
the computer produces, for the first time, a total divorce between the visible properties of the 
storage medium and its technological operations. Notably, Nesbitt’s earliest figurative works 
incorporated the imagery of x-ray photography, and his work is often discussed in terms of his 
interest in the underlying structure behind the surfaces he paints, whether the buds of flowers or 
the façades of SoHo’s cast-iron buildings. As with x-rays, Nesbitt’s paintings attempt to render 
visible the “bones” of the computer—its essential structure—but ultimately, despite the large 
scale and pretense of intimacy, the surfaces here are impenetrable. The paintings consequently 
suggest that it is this very impenetrability, this opacity to vision, that is the fundamental 
“structure” of the computer.  
When Nesbitt’s computer paintings were included in 1968’s “Cybernetic Serendipity”— 
 the first major museum survey of the impact of the computer on visual art—the catalog included 
an excerpt by Henry Martin, who earlier had written that Nesbitt “shows a concern for the world 
behind the machine […]. In spite of their serenity and silence, the paintings enquire into the 
duality of the computer and search for the correspondence between its physical and rational 
structures.”19 To capture this “correspondence,” Nesbitt emphasizes the blankness of the 
computers’ “cool surfaces,” which directly corresponds to their “electric interiors”: at their core, 
the computers, as Nesbitt notes, are “abstract machines,” and the paintings similarly figure forth 
the body of the computers as a kind of flattened abstraction: lacking depth or interiority, the 
machines are all surface incident. Despite Nesbitt pretense of “humanizing” the computer, 
presumably through the warmth and “humanity” of the tradition of oil painting, the computers 
                                                
18 Hansen, “New Media,” 178. 
19 Henry Martin, “IBM computer paintings of Lowell Nesbitt,” in Cybernetic Serendipity, ed. Jasia 
Reichardt (New York: Praeger, 1969), 63. 
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come across as profoundly inorganic. It seems as if Nesbitt, realizing he could not penetrate their 
space-age façades, or render visible their operations, resorted to “remediating” them through the 
most privileged medium of historical modernism. Of course, it is precisely the specificity of 
modernism that the computer eludes, making Nesbitt’s paintings melancholic attempts to 
accommodate, or at least negotiate, the very thing that would render them obsolete. 
The Invention of Computer-Generated Pictures 
Only a few months prior to hosting its first solo show of Nesbitt’s work, the Howard 
Wise Gallery presented another, very different response to the computer in art. Whereas 
Nesbitt’s computer paintings have been entirely forgotten, the April 1965 show “Computer-
Generated Pictures,” which embraced the computer as a tool for art, has been recognized as one 
of the seminal birthplaces of new media art. It was certainly the first public exhibition of 
computer-generated graphics in America, following the first-ever such show, held in Germany, 
by only a few weeks.20 In February, Howard Wise had seen the cover of that month’s issue of 
Scientific American, featuring a colorful example of the computer-generated random-dot 
stereograms with which Béla Julesz, a scientist at Bell Labs, was investigating depth perception 
and pattern recognition (Fig. 4.10).21 Wise invited Julesz to have a show at his gallery in April, 
                                                
20 In February 1965, Georg Nees presented his own computer-generated images at the Technische 
Hochschule in Stuttgart; Nees again presented his work, alongside that of Frieder Nake, in November that 
same year, at Stuttgart’s Galerie Wendelin Niedlich. Noll explains that neither he nor Julesz nor Wise 
were aware of these developments at the time. A. Michael Noll, “Howard Wise Gallery Show of Digital 
Art and Patterns (1965): A 50th Anniversary Memoir” (unpublished manuscript, August 21, 2014),  3. 
21 Making reference to the work of both Jonathan Crary and the nineteenth-century invention of the 
stereoscope, Zabet Patterson has discussed the significance of Julesz’s experiments, which proved that 
“stereopsis can and does occur in the complete absence of monocular form”: “Perception, for Julesz, was 
revealed as a process that occurs without our conscious volition. Recognition was displaced onto a 
secondary plane, removing the question of memory that had been important to the study of contour. Julesz 
was able to demonstrate that without any training and without our input, vision just happens: it constitutes 
a ‘rapid, effortless, and spontaneous process.’” Zabet Patterson, Peripheral Vision: Bell Labs, the S-C 
4020, and the Origins of Computer Art (Cambridge, MA: MIT Press, 2015), 39, 41. 
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and Julesz in turn invited A. Michael Noll, another scientist at Bell Labs, to exhibit his own 
computer-generated images alongside his.22 The show featured about eight works by Julesz and 
twice as many by Noll, and also eight stereographic works, which when viewed with special 
polarized glasses would make two images merge and appear three-dimensional (Fig. 4.11). The 
designs were produced using an IBM 7094 Digital Computer, which output its data on a General 
Dynamics SC-4020 Microfilm Plotter.  
Both the gallery and the artists were conscious of the stakes of presenting computer-
generated images as objects of aesthetic contemplation. As Noll later recounted, “Béla 
was always very careful not to call his images ‘art,’ since the images were stimuli for 
psychological investigations of visual perception. I, however, had generated many of my 
images solely for their aesthetic or artistic effects and was much more willing to call 
them art.” 23 They compromised by titling the show “Computer-Generated Pictures,” 
allowing for the possibility that these works were not yet fully “art.” The press release 
similarly emphasized that, while the computer had been conscripted as a new “tool” for 
the artist, it was not itself the artist of the work: 
This exhibition demonstrates, to some small degree, the potentialities of the computer as 
a tool in the service of the artist. As computer technology progresses and costs come 
down, this technique will be more fully explored by the artist. […]  
Presently, computer-generated pictures are limited solely by the state of the computer and 
microfilm art. Noll and Julesz see the day when a computer can draw—or paint—almost 
any kind of picture in any one or combination of colors.  
Both scientists stress, however, that the artist need not fear being automated out of 
existence; rather, as they see it, the computer will free the artist for creation, unburdened 
by the tedium of the mechanics.24 
                                                
22 Noll, “Howard Wise Gallery Show,” 2. 
23 A. Michael Noll, “The Beginnings of Computer Art in the United States: A Memoir,” Leonardo 27, no. 
1 (1994): 40-41. 
24 Howard Wise Gallery, “Computer-Generated Pictures,” press release, Smithsonian American Art 




The emphasis on the importance of human agency was motivated by the fact that the 
works demonstrably and not incidentally relied on the use of a computer to produce random 
numbers and to create variations on a visual theme at speeds far surpassing what could be 
achieved without a computer. That said, the use of randomness to generate the works was 
moderated by the artists, who set out parameters for the program and then selected from among 
the results, or modified the program, according to some idiosyncratic personal aesthetic. The 
computer simply expedited the creative process by making it more an act of selection than 
execution (foreshadowing the subsequent comparisons of digital art to Conceptualism). The 
result, as Zabet Patterson has pointed out, is a body of works that “display a tension between 
randomness and pseudo-randomness and between chance and control.”25 Noll’s work Gaussian-
Quadratic, the creation of which he discussed in his article for the show, is exemplary of this 
“feedback” process between man and machine (Fig. 4.12):  
Gaussian-Quadratic (1963) is an example of randomness in the horizontal positions but 
complete order in the vertical positions of the end points of the lines. The exact range for 
the randomness and the particular equation for the order were determined in a feedback 
trial-and-error process with the computer. The advantage of this method was that once 
deciding upon a particular combination of types of randomness and order, the computer 
very quickly generated pictures, and any needed changes in the final parameters could 
then be made. In other words, the person was freed from the tedium of carrying out the 
program and was therefore able to devote himself to the more creative aspects of actually 
designing the desired picture in cooperation with the computer.26 
 
                                                                                                                                                       
what, had “created” Noll’s work ultimately became a bureaucratic one: having filed a patent for his work 
Gaussian-Quadratic, Noll had to go to great lengths to explain that, whereas the work was partially based 
on randomness and produced with the help of a computer, he, the artist, ultimately had created the 
computer program and edited the work (his patent was ultimately granted).  
25 Patterson, Peripheral Vision, 30. 
26 A. Michael Noll, “Computer-Generated Pictures” (unpublished, 1965), Harvard University Art 
Museums Archives, Howard Wise Gallery Records, 2. 
 
 185 
Noll used this same process to produce another work, Computer Composition with Lines 
(Fig. 4.13), modeled deliberately after Mondrian’s Composition with Lines of 1917, but with 
greater randomness in the distribution of elements. He then conducted a blind comparison of 
reproductions of both works, rendered in the same medium, with a hundred subjects to determine 
whether they could identify which picture was which. Ultimately, the subjects misidentified the 
more random work as being by Mondrian—a fact that led Noll to conclude that his subjects 
“strongly associated randomness with human creativity.”27 In 1965, the work would win the third 
annual contest for the best example of computer graphics, organized by the trade magazine 
Computers and Automation. (It also caught the attention of Meyer Schapiro, who wrote in his 
1971 study of Mondrian that Noll’s experiment evidenced that randomness had become “an 
accepted sign of modernity, a token of freedom and ongoing bustling activity,” leading to the 
devolution of abstract art into kitsch.)28  
While most studies of early computer art, both in the 1960s and since then, contend with 
the consequences of the randomness of digital art in regards to the notion of creativity, the 
impact of Noll’s work, and especially of his Mondrian experiment, on the notion of the medium 
is equally profound. Importantly, all of the work in “Computer-Generated Pictures,” like all 
natively digital art, existed as data before it existed in object form. The logical extension of this 
fact is that the production of art no longer requires the manual, physical manipulation of 
materials: rather, art-making can result from the digital manipulation of compositional elements, 
such as shape and color, before these elements are realized in any particular physical medium. Of 
                                                
27 A. Michael Noll, “Human or Machine: A Subjective Comparison of Piet Mondrian’s “Composition 
with Lines” (1917) and a Computer-Generated Picture,” The Psychological Record 16 (1966): 9. 
28 Meyer Schapiro, “Mondrian (1971),” Modern Art: 19th and 20th Centuries: Selected Papers (New 
York: George Braziller, 1978), 253. 
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course, the designs produced with the computer, in order to be exhibited, had to be realized in 
concrete form; this was achieved through a multi-step process of translating digital data through 
various technologies and across medium formats, in a manner necessarily limited by the output 
capacities of computers at the time. First, the SC-4020 plotter would “draw” the design on an 
image orthicon tube; the image would then be photographed on 35mm film, with the negative 
becoming the permanent and unique “original” work of art. For the show, these negatives were 
used to make enlarged prints, which were in turn mounted on Masonite (or, in the case of the 
stereographic works, between Plexiglas). Just as this process of translating data into art through 
multiple translations across formats undermines the notion of medium-specificity, Noll’s 
experiment—which compared copies of both his work and Mondrian’s work, rendered in the 
same medium, while asking persons to identify which was which—assumes that the physical 
materials of a work of art are now incidental to the work’s quality. In sum, even in Noll’s very 
early computer art, we see the computer situated as not simply a new medium for art, but more 
profoundly, as a medium that makes the very notion of materials, and by extension medium-
specificity, obsolete.  
As if to compensate for the arbitrariness of the “computer-generated images,” Noll—who 
was well aware of his designs’ resonance with contemporary art, and particularly the paintings 
exhibited just two months prior to his Wise show at MoMA’s exhibit of Op art, “The Responsive 
Eye”—often aped other works, and specifically paintings. In fact, at the Howard Wise show, 
Noll included not only his version of Mondrian’s Composition with Lines, but also his own 
approximation of Bridget Riley’s 1964 painting Current, entitled Ninety Parallel Sinusoids With 
Linearly Increasing Period (Fig. 4.14). But despite Noll’s attempt to give computer-generated 
images a kind of legitimacy by tying them to the medium of painting, the Howard Wise 
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Gallery’s presentation of “Computer-Generated Pictures” insisted that viewers encounter these 
works as electronic media objects. This was emphasized by the show’s announcement card: in 
lieu of its typical postcard, the gallery mailed out an envelope containing four colorful punched 
cards, coded with the show’s relevant information (Fig. 4.15). Of course, the use of the punched 
cards was mostly a public relations ploy—the data was also printed in English along the top of 
the cards, so it was not necessary to actually process them in a computer—but their use certainly 
foregrounded the digital origins of the works before visitors had even set foot in the gallery. 
While in the gallery, visitors would have been reminded of the computer origins of the 
works on the walls by the use of computer-generated music, which played throughout the gallery. 
Music was, in fact, the first artistic medium to which the computer was applied, and by 1965, 
audiences would have been just as, or even more, familiar with computer-generated music than 
computer-generated graphics.29 In fact, with only one exception, the songs played in the gallery 
all came from the recording Music from Mathematics, now a legendary artifact in modern music 
history. Released by the Decca label in 1962, the album featured music “played by IBM 7090 
Computer and Digital to Sound Transducer,” including a recording of a computer singing the 
traditional song “Daisy Bell,” which was later used in the 1968 film 2001: A Space Odyssey 
(4.16). As a gallery hand-out explained to viewers, the recorded songs were interspersed with 
sequences of computer-generated tones: 
The background music for this exhibit was also generated by a computer. The sounds 
came from a loudspeaker directly driven by the computer. […] Between the samples are 
interspersed periods of silence and sections of a peculiar sequence of notes which give 
the impression of either ascending continuously in pitch or descending continuously in 
                                                
29 On the history of electronic music, see Chapter Three, footnote 70. 
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pitch. The actual pitch of the tones neither increases nor decreases but, rather, goes in 
circles. The tones have a carefully selected spectrum to produce this odd effect.30 
 
Notably, these trompe l’oreille sequences were analogous in this context to the Op art-like and 
stereographic works on the walls, and similarly helped make the viewer aware of the process of 
“mediating” digital data into sensible formats, such as sound. 
The songs played in between these “peculiar” sequences were “Noise Study,” by 
computer-music pioneer James Tenney; “Sea Sounds” by J. R. Pierce (the only work not on the 
Decca album); “Numerology” and “The Second Law” by M. V. Mathews; and “Fantasia” by 
Orlando Gibbons. (Tenny, Pierce, and Matthews were all employed, like Noll and Julesz, at Bell 
Labs.) Overall, these works amplified the same ideas found in the visual works on the walls. For 
example, Pierce’s piece approximates the sound of waves crashing on a beach, while Gibbons’s 
song is a digital “performance” of a 16th-century composition. Both of these are comparable to 
Noll’s attempt to use the computer to copy pre-existing works of visual art: here, the computer’s 
ability to simulate other aesthetic experiences is foregrounded as one of its virtues. More 
challenging for visitors was the work of James Tenney, which, also like Noll’s compositions, 
combined the composer’s artistic vision with randomness and chance methods (including even 
analog ones) to generate a more “abstract” experience of noise. As the gallery hand-out 
explained, “although the general shape of the piece as a whole was predetermined by the 
composer, the way this general shape was realized in detail was not, but rather, left to chance.”31 
Again, this corresponded to the work of both Noll and Julesz, which similarly used randomness 
                                                
30 Howard Wise Gallery, “Computer-Generated Pictures, Howard Wise Gallery, April, 1965,” 1965, 
Harvard University Art Museums Archives, Howard Wise Gallery Records, Box 7, Folder Computer 




to underscore a fundamental attribute of computer processing and to argue for the value of that 
attribute in the production of art. 
In highlighting the possibilities of computing for art, “Computer-Generated Pictures” 
prefigured the ways in which the computer would soon come to transform other areas of culture, 
as well. As Patterson concluded in her study of the show, “To stare at Julesz and Noll’s work at 
Computer-Generated Pictures was to stare at the language of incipient computation, the 
mechanization of human enterprise and to confront the uncertainties of the coming economic and 
cultural transformations that were sure to ensue.”32 Only three years after the show, Noll would 
provide a computer-animated title sequence for the 1968 AT&T promotional film Incredible 
Machine, which both promoted the computer’s role in those transformations and acknowledged 
the anxieties that attended it by attempting to defend against them (Fig. 4.17). But the show’s 
insistence on the computer as a simulator foregrounded one specific aspect of how the computer 
would revolutionize art and, more broadly, sensory experience: it announced that the computer 
would be the medium to end all mediums, a “universal” medium capable of storing and creating 
any kind of data. When New York Times critic John Canaday complained, in 1970, that the 
computer “should be used to produce art peculiar to its peculiar nature,” rather than continue to 
be taught to simulate other media and genres, he failed to realize that the ability to simulate is 
precisely the most “peculiar” trait of digital computing.33 The pairing of computer art and 
computer music made the same point, viscerally. Although the images and the sounds were not 
directly correlated on a technological basis, their pairing announced that the computer was the 
meta-medium in which images and sounds alike would one day be based.  
                                                
32 Patterson, Peripheral Vision, 44. 




Within the span of just a few months in 1965, the Howard Wise Gallery had presented 
two very different perspectives on the role of the computer in art. Nesbitt’s somewhat Luddite 
view of the computer was articulated in oil on canvas, contrasting with the embrace of the 
computer as a creative tool by Noll and Julesz. However, both shows served to promote the idea 
of the computer as a radically new medium. Nesbitt’s paintings demonstrated that the computer 
sundered the visible link between a medium’s materiality and its stored data, while Noll and 
Julesz’s works indicated that the computer would be able to store the data of any analog storage 
medium by representing all media—past, present, or future—in digital code. As new media 
theory has explained, the consequence of these transformations is that data can be output, or 
expressed, in any medium, and that the data of any given medium can be translated into any 
other.  
It is precisely this aspect of new media that is articulated by the interactive light 
environments of the late 1960s, which were championed by the Howard Wise Gallery until its 
closing in 1970. The most significant artists working in this vein, including Howard Jones (1922-
1991) and Tony Martin (1937- ), were represented with multiple solo shows. While each artist 
developed their own project within this field, the field itself is perhaps best represented by the 
work of Wen-Ying Tsai, whose “Cybernetic Sculptures” were, and remain, some of the better-
known icons of light art. Notably, Tsai and Otto Piene, whose work represented light art in 
Chapter Three, were colleagues and also close friends. They first met at Piene’s 1965 Howard 
Wise Gallery show of “Light Ballets”; after Piene saw Tsai’s own solo show at Howard Wise in 
1968, he enthusiastically introduced Tsai’s work to light art pioneer György Kepes, then head of 
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the new Center for Advanced Visual Studies at MIT.34 The two artists were subsequently invited 
by Kepes to join the first class of fellows at CAVS together in 1969. Culminating a friendship of 
many decades, Piene spoke at Tsai’s funeral in 2013. 
Like many members of the light art movement, Tsai had a background in engineering. 
Born in China in 1928, he had moved to the U.S. in 1950 to attend university, and graduated 
from the University of Michigan with a degree in Mechanical Engineering in 1953. He 
immediately moved to New York, where he completed work on various projects—including 
skyscrapers and exhibition halls but also electronic data processing centers—for architects 
including Walter Gropius, Mies Van der Rohe, Eero Saarinen, and the firm Skidmore, Owings 
and Merrill. For four years, he also took night classes at the Art Students League; as a painter, he 
had his first show of work at a New York gallery in 1961, and went on to win a John Hay 
Whitney Opportunity Fellowship for painting in 1963. At that point, Tsai made the decision to 
quit engineering and devote himself to painting full-time. He traveled to Europe for three 
months, where he encountered kinetic and Op art for the first time, at the Galerie Denise René in 
Paris (where he himself would show beginning in 1972). Upon his return, he had solo shows at 
the Amel Gallery in New York in 1964 and 1965, and also in 1965, received an Edward 
MacDowell Fellowship, the same organization that had granted its annual medal to kinetic artist 
Alexander Calder just two years prior. 
The year 1965 proved pivotal in Tsai’s career. In February, his work was shown in a 
major museum for the first time, when his painting Random Field was included in MoMA’s 
“The Responsive Eye” (Fig. 4.18). A quintessentially Op work, the painting comprises an 
enormous plane of fluorescent green that is mounted half an inch in front of another plane of 
                                                
34 Otto Piene, “The Tsai Ballet: Trembling Without Fear (1997),” in The Cybernetic Sculpture 
Environment of Tsai Wen-Ying, exh. cat. (New York: The Center Art and Science Foundation, 1997), 177. 
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fluorescent red, which we see on the sides and through circular cutouts. When viewed under 
ultra-violet light, the red circles appear to float in front of the green panel.35 By that fall, instead 
of dealing in optical effects and the illusion of motion, Tsai’s art was itself moving. According to 
the artist’s biographical lore, it was while in residence at the MacDowell Colony in New 
Hampshire that he made the decision to move into kineticism proper, with light playing a 
significant role. Every day, he would go out at dawn and sit in a chair, which he would slowly 
rotate to follow the sun’s rays. One day, he had an epiphany: he wanted to create work that 
would access the same sense of awe he felt while watching light shimmering through the leaves 
of the forest. The result was his Multi-Kinetic Wall, shown at the ICA Boston’s survey of “Art 
Turned On” and at his solo show at the Amel Gallery in December, for which Willoughby Sharp 
penned an essay on kineticism. While repeating the same circular motifs and bright colors of 
Random Field, the work also deployed motors to animate its thirty-two self-contained units (Fig. 
4.19). Within each unit, the concentric rings were programmed to revolve eccentrically, giving 
them the appearance of a mechanical device run amok. Importantly, the work’s kinetic action 
produced sound, which the artist included in the list of materials of the work. The correlation of 
image and sound—albeit here, on a mechanical basis—foreshadowed his subsequent 
“Cybernetic Sculptures,” which he began making in 1966. Primarily taking the form of either 
stainless steel rods or polished metallic plates, these vibrating works were shown in Tsai’s first 
solo show at the Howard Wise Gallery in May of 1968, on the heels of the gallery’s shows of 
light and/or environmental art by Hans Haacke, Earl Reiback, Howard Jones, Thomas Wilfred, 
and Tony Martin earlier that same year (Fig. 4.20).  
                                                
35 This description relies in part on that of Richard Kostelanetz, though by looking at reproductions of the 
work, it appears his account of which panel is on top of which has them reversed. Richard Kostelanetz, 
“Tsaibernetics,” in The Cybernetic Sculpture Environment of Tsai Wen-Ying, exh. cat. (New York: The 
Center Art and Science Foundation, 1997), 214. 
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The first key to the development of Tsai’s “Cybernetic Sculptures” was his re-discovery 
of stroboscopic lights. The importance of the strobe is underscored by a promotional image for 
the Wise show, which features Tsai standing behind his sculptures, cradling a strobe light in his 
arms (Fig. 4.21). As Tsai himself explained, he had been familiar with the strobe as a student: 
“In engineering school, it was used in laboratory tests of material—modular elasticities, 
waveform amplitudes. I never thought the strobe could be part of artistic expression.”36 It was an 
encounter with the intermedia environments of USCO—discussed in Chapter Three—that alerted 
him to the strobe’s potential application in art. (Later, as a fellow at MIT, Tsai would be visited 
regularly by Dr. Harold Edgerton, inventor of the strobe, who himself used the device to create 
artistic photographs of bodies in motion.) Without the strobe, Tsai’s sculptures moved so quickly 
that the space across which they moved appeared to be filled with a solid mass; this illusion of 
“virtual volume” was first pioneered by kinetic forefather Naum Gabo’s Standing Wave of 1919-
20 (Fig. 4.22). But the addition of the strobe allowed Tsai to modulate the appearance of his 
virtual volumes, adding another layer of illusionism and, in some cases, making the sculptures 
appear to change over time, giving them a durational aspect. As with Noll and Julesz’s 
“Computer-Generated Pictures” and their accompanying music, the technology of Tsai’s work 
was complicated enough to prompt the gallery to explain it on a handout: 
The strobes flash at regular intervals. When the rate of the flashes is the same as the rate 
of the vibrations of the rods, i.e. 30 per second, the motion of the rods appears fixed, and 
they appear to be stationary. But they appear to be in the shape of a harmonic curve, and 
not a straight line as would normally be expected. 
When the rate of the strobe flashes is altered to slightly slower or greater than the rate of 
the rods’ vibrations (30 per second) then the rods appear to be slowly undulating, like the 
tentacles of a sea anemone under water. The greater the rate of the strobe flashes deviates 
                                                
36 Cited in ibid., 213. 
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from the constant harmonic motion of the rods, the more rapidly the rods appear to be 
moving and the more excited they seem to become.37 
 
Beyond the strobe, the second key to the development of the “Cybernetic Sculptures” was 
to make them responsive to the viewer. Tsai’s initial idea was to rig the stroboscopes with 
capacitance burglar alarms and timers. However, this method was not subtle: that is, it could not 
produce proportional effects, because it was fundamentally binary (on or off), allowing for no 
spectrum of action or control. Tsai then turned for help to the group Experiments in Art and 
Technology (E.A.T.), which paired him with Frank T. Tuner, a senior engineer with Western 
Union. According to documents supplied to E.A.T. as part of Tsai’s entry into their 1968 juried 
show at the Brooklyn Museum, “Some More Beginnings,” Turner’s solution was to control the 
strobes with a voltage-controlled variable-frequency oscillator, built from scrap parts and a low-
cost PA amplifier.38 (Turner’s contribution earned the second-place prize, and the work was 
shown not only at “Some More Beginnings,” but also at its pendant exhibition, “The Machine As 
Seen at the End of the Mechanical Age,” at MoMA.)  
For the Howard Wise show, this cybernetic technology was applied in three bodies of 
work. These included a line of eight tall columns that responded to sound (“Speak loudly or just 
clap your hands to speed them up or slow them down,” the gallery encouraged); a piece in the 
corner that responded to the viewer’s proximity; and two pieces near the entrance that responded 
to the turning of knobs on their respective strobe lights. While such actions appeared to alter the 
movement of the sculptures, “in reality your activity does not alter the motion of the rods or 
                                                
37 Howard Wise Gallery, “Tsai: Cybernetic Sculptures,” 1968, Smithsonian Institution, American Art 
Museum, Archives of American Art, Howard Wise Gallery Records. 
38 Wen-Ying Tsai and Frank T. Turner, “Report on Collaboration,” 1968, Getty Research Institute, 




plates,” the gallery explained. “These are in a constant and unvarying rate of harmonic motion 
(most at the rate of 30 vibrations per second, some at 20 per second). But you are varying the 
rate of the strobe flashes (one flash lasts about one millionth of a second)” (underline in 
original). Thus, in Tsai’s work—as in the work of many other artists, such as Howard Jones and 
Tony Martin—the light of light art becomes technologically-coordinated with sound and other 
electronic data, so much so that it is even proportional to it. More broadly, Tsai’s strobes 
function as visual evidence of the fact that light and sound and data can be coordinated 
electronically, making Tsai’s artistic project the diametric opposite of his friend Otto Piene’s late 
intermedia environments, which aimed to disarticulate sound and image, even as they heralded 
their eventual coordination in a fully electronic future. 
Unfortunately, the reviews of the show published in ARTnews and Art in America failed 
to recognize this crucial aspect of the work, describing the sculptures as if they were 
programmed, rather than responsive to real-time electronically-mediated information. However, 
a very perceptive review in Arts magazine noted the total transformation of the works by the 
viewer:  
In repose, these sculptures…seem delicate, refined, extremely taut, a little spindly and 
very, very cool. When they begin to move or, at least, appear to move, they become 
playful, sexy, illusionistic. The motion is controlled by the viewer’s presence, his bodily 
electrical charge, the volume of his voice and the intensity of the light which he can 
regulate by a dial. Participation is paramount, the viewer animates and expands the 
work.39 
 
It is in this regard that these works are “cybernetic,” as indicated by the title that Tsai gave them. 
Coined in the 1940s by American mathematician Norbert Wiener, “cybernetics” describes the 
systems of “control and communication” that govern the self-regulation of both organic and 
inorganic entities; a common example of a cybernetic device is the air conditioning thermostat, 
                                                
39 J.S., “(review of Tsai),” Arts magazine, Summer 1968, 64. 
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which automatically controls the air conditioner in order to maintain a stable, pre-selected 
temperature.40 Although the extent of his reading on the subject is unknown, Tsai was clearly 
interested in cybernetics: in addition to calling his works “Cybernetic Sculptures,” he also 
produced a work punning on his name, called Tsaibernetics (1968), which now resides in the 
collection of the Whitney Museum. More importantly, his works themselves mobilize a 
cybernetic sensibility, in that they create a closed-loop feedback system, in which the viewer 
responds to the sculpture’s appearance by coming closer or making an audible noise, which 
modulates the appearance of the work, prompting the viewer to respond again, ad infinitum. 
While the viewer can choose how much or how long to engage the work, Tsai’s sculptures are 
not so much “participatory” as fully “cybernetic,” in the sense that a viewer cannot wholly “opt 
out” of interacting with the work: even the fact of having entered the room, or the sound of your 
footsteps walking away, can trigger changes in some of the sculptures. (The artist Howard Jones, 
who made similar light- and sound-responsive works, noted with relish how even a woman who 
detested his works could not help but become part of them as she walked away, as her cast 
shadow triggered the production of noises.)41 
The influence of cybernetics on the intellectual history of the twentieth century is wide-
ranging, but of particular relevance here is its correspondence with the development of digital 
computing. In fact, the two discourses were so closely aligned that cybernetic environments 
became a kind of ersatz computer art. To wit, the pioneering 1968 museum exhibition of 
computers and art was called “Cybernetic Serendipity.” In addition to including Lowell Nesbitt’s 
                                                
40 The literature on cybernetics is vast, beginning with Wiener’s original text: Norbert Wiener, 
Cybernetics; or, Control and Communication in the Animal and the Machine (New York: J. Wiley, 
1948). 
41 Cited in Ralph T. Coe, The Magic Theater: Art Technology Spectacular, exh. cat. (Kansas City, MO: 
Circle Press/William Rockhill Nelson Gallery of Art and Mary Atkins Museum of Fine Art, 1970), 187. 
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paintings of IBM machines, the show also included four of Tsai’s eight sound-responsive 
sculptures shown at the Howard Wise Gallery (the other four traveled through the American 
midwest with the show “Options ‘68”). In a book published after the exhibition, the curator of 
“Cybernetic Serendipity,” Jasia Reichardt, explained that cybernetic environments, which are the 
“direct development of kinetic and light art,” are also genealogically related to computing:  
The role of the computer in the arts extends beyond its actual use, for there are many 
works based on the ethos of computer technology but which have not been made with the 
aid of the computer or its peripherals. Many interactive devices, sound and visual systems 
and ingenious cybernetic environments which operate on a feedback system owe their 
existence directly to those principles on which computer hardware and software are 
based.42 
 
Thus, while Tsai’s “cybernetic” sculptures are not digital works, following Reichardt’s 
precedent, one may claim that they represent the “principles” of computer technology, to which 
they also “owe their existence.” (In fact, Reichardt claimed that “cybernetic sculptures such as 
those by Tsai are the extension or bridge between computer and kinetic art.”)43 And perhaps not 
coincidentally, the feedback system governing the interaction between Tsai’s sculptures and their 
viewers is directly analogous to the feedback system between artist and computer described by 
Noll in regards to his own works in 1965. 
Beyond invoking the general association of cybernetics and computing, Tsai’s sculptures 
engage a very specific attribute of electronic media, the same one that had been foregrounded, in 
different ways, by Nesbitt’s paintings and Noll and Julesz’s graphics: namely, the ability of 
electronic media to be translated across sensory modalities, leading ultimately to the 
“metamedium” of digital data. Reichardt herself had noted the importance of translation across 
media to early computer art, arguing in 1971 that “it is no longer possible to talk about computer-
                                                
42 Jasia Reichardt, The Computer in Art (London: Studio Vista/Van Nostrand Reinhold, 1971), 9. 
43 Ibid., 35. 
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generated graphics as an art medium without mentioning environmental art, cybernetic systems 
and spectator participation—events which have grown out of and around the idea of converting 
images into their equivalents either in sound or movement.”44 Writing that same year on Tsai’s 
“cybernetic sculptures,” György Kepes similarly highlighted the role of electronic “transducers” 
in recent contemporary art: “Sophisticated instrumentation opened up traffic between all ranges 
of signals, thus making it possible to convert sight to sound, space to time, and interchange 
phases and events. We have intricate devices, ‘transducers,’ that convert, amplify, transform, and 
translate patterns into patterns, introduce new relations into any set of signals—distorting, 
magnifying, reducing.”45 The critic Robert Mallary, writing on art and cybernetics in the May 
1969 issue of Artforum, even called for a new genre of “transductive art”:  
In technology a transducer is a device that receives energy from one system and transmits 
it, often in a different form, to another. In art the source energy would be a structured 
signal originating in one medium which is translated into, and impresses its patterns 
upon, another medium. For instance, if a succession of sounds is used to trigger a 
succession of light emissions this would be an example of transduction applied to kinetic 
art.46 
                                                
44 Ibid., 34-35. 
45 György Kepes, “Rhythmic Vitality—The Art of Tsai (1971),” in The Cybernetic Sculpture 
Environment of Tsai Wen-Ying, exh. cat. (New York: The Center Art and Science Foundation, 1997), 171. 
46 Robert Mallary, “Computer Sculpture: Six Levels of Cybernetics,” Artforum, May 1969, 30. Mallary 
goes on to offer the most serious and productive take on transductive art by discussing the critical and 
aesthetic challenges that any coordination between mediums poses: “This is all well and good and the 
possibilities are obvious: but if transduction is to provide the basis for a new kind of art there should be 
some criteria for evaluating the uses made of it. It is necessary to ask whether all transductive events are 
equally effective—or whether, for that matter, any of them are. In short, transduction itself should be 
examined more thoroughly. As matters stand at present the effect of the one medium (for instance, sound) 
on the other medium (for instance, light) is at least problematical from the standpoint of the kind or 
degree of structuring which is actually communicated by the source medium and retained by the receptor 
medium. For instance, if the triggering sequence of sounds is acknowledged to have an unquestionably 
musical character in the conventional sense of the word (as is somewhat uncertain given the random, 
aleatory processes involved in the music of John Cage and others), it remains to be demonstrated 
convincingly that the receptor light medium is thereby inevitably or automatically imbued with the 
structure of the musical source medium, or that it is imbued with at least some kind of corresponding, or 
equivalent, or parallel structure or that it is imbued with any kind of structure whatsoever. It is even more 
unlikely that the terminal output of kinetic light emissions can have any great degree of organization or 




The advertisement that Howard Wise had placed for Tsai’s 1968 show in Art in America 
attempts to render visible precisely this process of transduction, which is so central to Tsai’s 
sculptures. Rather than present a photograph of the works (either as static objects or in motion), 
its sole image is of what appear to be soundwaves—which, of course, are transformed from an 
aural into a visual phenomenon by electronic technology, and which are transformed into light 
by Tsai’s works (Fig. 4.23).  
In the late 1970s and early 1980s, Tsai began working with computers directly. Like 
many artists, this new work was enabled by the evolution of the computer into a consumer 
commodity, in the form of smaller and more powerful “microcomputers” sold to individuals at 
greatly reduced costs (relative to the large, expensive mainframes or even minicomputers of the 
1960s and 1970s). Somewhat typical of the period, Tsai’s Computer Light (1983) is a three-by-
four foot vertical grid of colored bulbs, programmed to light up in a sequence of geometric 
shapes, such as triangles and squares (Fig. 4.24). His Computer Light Array of 1985 is a more 
complex structure of dozens of lights, suspended in a reverse-ziggurat formation from an eight-
by-eight foot frame hung on the ceiling; these lights are also programmed to light up in patterns 
(Fig. 4.25). This series of work, spanning the 1980s, culminates in the Living Fountain, 
presented at the exhibition “Computers and Art” at the IBM Gallery of Science and Art in New 
York in 1988 (Fig. 4.26). Over a twelve-by-sixteen foot basin, water flows from a shower-head 
                                                                                                                                                       
skelter sound, which on occasion degenerates into the drone of a virtual ‘white noise.’ What these 
considerations suggest is that the computer can be expected to play a role in the syntax of intermedia 
translation, mediating the transductive transfer from the one source medium (sound) to the receptor 
medium (light) in order to achieve a meaningful, structured transfer of information—assuming, of course, 
that the kinetic sculptor is interested in syntactic coherency, holding this to be essential to good art. In 
fact, I propose this issue of structured-versus-unstructured transduction as one to which all who are 
involved in any form of transductive art, or who are using transductive processes in multimedia light-and-
sound environments, should give some thought.” Ibid., 30-31. 
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three feet in diameter and from concentric circles of water jets. The water is lit by a strobe that is 
governed by a computerized feedback system, responding to input from the work’s soundtrack 
(Handel’s Water Music) and other sensors.47  
Having brought the history of light art full circle, back to visual music and the fontaines 
lumineuses, Tsai’s next artistic project was to embrace the latest iteration of electronic 
technology—the world wide web. In 1995, just after the introduction of the Netscape browser, 
Tsai completed an online project for Time Warner Electronic Publishing’s “Artslink” initiative. 
Originally viewable on Netscape, the site, www.pathfinder.com/twep/artslink/Tsai, is now 
defunct. But in pursuing a path that led him from kinetic sculptures, to cybernetic light 
environments, to digitally-programmed light sculptures, and finally to the internet, Tsai traced 
the development of what would later be known as “new media art.” And as his work 
demonstrates, throughout the history of new media art, electronic light has signified the 
electronic dematerialization of art and heralded the dissolution of the artistic medium into 
electronic media. 
At the End of the Tunnel 
Though the history of ’60s light art has been largely forgotten, in recent years, there has 
been a resurgence of interest in the aesthetic application of electric light, evidenced by the 
increasing attention, both scholarly and commercial, paid to Otto Piene’s work. The current 
interest in Piene and ZERO reflects a larger trend, in which light art is both reconstructed as an 
historical phenomenon—as in ZKM’s survey, “Light Art from Artificial Light,” of 2006—and 
also reimagined as a modality of contemporary practice, as in the Hayward Gallery’s “Light 
Show” of 2013. Of course, the contemporary fascination with light is most famously represented 
                                                




by the spectacular environments (and blockbuster exhibitions) of Olafur Eliasson (1967- ) and 
James Turrell (1943- ). Notably, both Eliasson’s The Weather Project of 2003-4 (Fig. 4.27) and 
Turrell’s Aten Reign of 2013 (Fig. 4.28), which invite viewers to literally bathe in the glow of a 
giant orb, recall Piene’s rhetorical call for “the proliferation of the sun” through the utilization of 
electric lights. But it is important to note that, despite a superficial similarity and a mutual 
investment in phenomenology, these works reflect the differing projects of their respective 
artists: while Eliasson’s work invites an ecological framework of interpretation, Turrell’s is more 
properly mystical. These differences exemplify the diversity and range of light art today, 
including the works of Cerith Wyn Evans, Ceal Floyer, Spencer Finch, Josiah McElheny, Ivan 
Navarro, and Angela Bulloch, all of whom mobilize electric light for distinct aesthetic and 
conceptual ends.  
Why is electric light once again ubiquitous? Of course, electric light has been compelling 
to mass audiences ever since Edison patented his first filament bulb in 1880, resulting in the 
colored spectacles that entertained audiences across a century of world’s fairs. And certainly, the 
light artists of the 1960s were not the first to apply electric light to aesthetic ends; even in the 
1960s, light art was positioned as the inheritor of a legacy that extended back to the work of 
pioneers like Bauhaus artist László Moholy-Nagy and the so-called “father” of light art, Thomas 
Wilfred. But in order to understand why light art is compelling today, we have to look only as far 
back as the 1960s, when electric light became associated with both new theories of “media”—
particularly those of Marshall McLuhan—and new electronic media technologies. If electric light 
resonates with our own moment, it is because of its continued association with the theoretical 
and techno-cultural paradigms of media that were established in the 1960s and have now totally 
colonized contemporary life, as well as its role in the advent of what Rosalind Krauss has called 
 
 202 
“the post-medium condition” of contemporary art. But while arguing that light art contributed to 
the shift between modern and contemporary art, this project has aimed to do more than position 
light art as a lost origin. Ultimately, it aims to recuperate light art as a model of how we might 
bridge the critical and institutional divides that hinder contemporary art’s responsiveness to our 
own media ecology.  
Today, we continue to witness the consequences—aesthetic, social, ethical—of the same 
electronic media technologies that emerged in the 1960s. Then as now, electric light symbolizes 
these technologies, and many artists working with electric light today deploy it precisely to 
emphasize the electronic substrate of contemporary life.48 The elision of nature and technology is 
replicated by Leo Villareal’s Multiverse, an enveloping installation of programmed lights that 
was permanently installed in a basement tunnel of the National Gallery of Art in Washington, 
D.C. in 2008 (Fig. 4.29). If Piene once dreamed of nature and technology meeting through art, 
technology has in some senses supplanted nature, as we gaze up in wonder at a twinkling sky of 
electric lights. But more profoundly, the interactive works of Rafael Lozano-Hemmer indicate 
that this technological milieu is the medium in which life itself now forms. His Voice Tunnel-
Relational Architecture 21, a temporary installation in New York’s Park Avenue Tunnel in the 
                                                
48 An alternative reading of contemporary light art is offered by Anne Wagner, who focuses on practices 
that use light to construct the subject as not only a phenomenological, but also a social, actor. “To 
consider the range of light works produced since the 1960s,” she writes in her essay for the Light Show 
catalog, “is to see that the viewer’s share is considerably expanded. She now moves, thinks, observes and 
remembers. She is often asked to understand light and its sources not only as having a history, but also as 
summoning the terms in which artificial light has been put to social use.” Anne M. Wagner, “Vision 
Made Visible,” in Light Show, exh. cat., ed. Cliff Lauson (London: Hayward Gallery, 2013), 37. While 
Wagner generally avoids associating light art with new media, it is possible to frame new media works 
with light as a key example of how light art points towards larger socio-historical phenomena. Jonathan 
Crary’s multiple essays on the artist Olafur Eliasson similarly underscores the artist’s use of light, and 
specifically colored light, as “a vehicle to explore a range of human and social phenomena.” Jonathan 
Crary, “Your Colour Memory: Illuminations of the Unforeseen,” in Olafur Eliasson: Minding the World, 
exh. cat., ed. Caroline Eggel and Gitte Ørsku (Ostfildern: Hatje Cantz/ARoS Aarhus Kunstmuseum, 
2004), 219.    
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summer of 2013, essentially digitizes the cybernetic environments of Tsai, enlarging their scale 
both physically and socially (Fig. 4.30). During its operational hours, visitors were invited to 
take turns making a noise into a microphone; the recorded sounds (including the ambient sound 
of the amplification of prior recordings) were layered on top of each other throughout the day, 
generating a recursive aural composition through feedback. Each visitor’s sound was output to 
one of the dozens of speakers lining the floors on the two sides of the tunnel; these speakers 
anchored bands of light that flickered according to the sounds emerging from their speakers. 
Viewed—and listened to—as a whole, both the amplified sounds and bands of electric light 
worked in concert to generate an aural and visual record of the audience’s participation. That is 
to say, the work reflexively demonstrated the audience’s insertion into the electronic circuits of 
the work itself. To invoke John Brockman, thanks to this work, the next time we meet a light 
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1. Chronology of Exhibitions of Kinetic and Light Art c. 1955-1985 
Below is the most complete listing of exhibitions of kinetic and kinetic light art in the post-war 
period. In order to best capture the historical construction of light art as a movement, the list 
focuses on group exhibitions; however, it also includes some significant shows devoted to a 
single artist or group. Dates, titles, and locations are given in the greatest detail possible, but this 
table remains a work in progress. 
 
Date Title Locations 
1955 Le Mouvement Galerie Denise René, Paris 
1955 Man, Machine and Motion Institute of Contemporary Art, London 
1959 Vision in Motion / Motion in Vision Hessenhuis, Antwerp 
1960 Kinetische Kunst Kunstgewerbemusem, Zurigo 
1961 Nove Tendencije (first of seven 
exhibitions) 
Gallery of Contemporary Art, Zagreb 
1961 Bewogen Beweging (Moving 
Movement) 
Stedelijk Museum, Amsterdam; 
Moderna Museet, Stockholm; Louisiana 
Kunstmuseum, Copenhagen 
1961 Rörelse I Konsten (Art in Motion), a 
version of Bewogen Beweging 
Moderna Museet, Stockholm 
1962 L’Instabilite New York City 
1962 (?) Arte Programmata Olivetti Showroom, Milan 
1964 Movement Hanover Gallery, London 
1964 Group Zero Institute of Contemporary Art, 
Philadelphia; Washington Gallery of 
Modern Art, Washington, D.C. 
1964 Dan Flavin Green Gallery, New York City 
April-May 1964 Nouvelle Tendance Musee des Arts Décoratifs, Palais du 
Louvre Pavillon de Marsan, Paris 
1965 Two Kinetic Sculptors: Nicolas 
Schöffer and Jean Tinguely 
Jewish Museum, New York City 
February 25-April 25, 1965 The Responsive Eye Museum of Modern Art, New York City 
(also: City Art Museum of St. Louis, 
Seattle Art Museum, Pasadena Art 
Museum, Baltimore Museum of Art) 
March 13, 1965-May 15, 1966 Arte Programmata circulated by the Smithsonian Institution 
to eight museums, including Arts Club 
of Chicago and art centers at Cornell, 
Harvard, and Dartmouth 
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February 27-March 28, 1965 Kinetic and Optic Art Today Albright-Knox Art Gallery 
March 18-May 10,1965 Current Art Institute of Contemporary Art, 
Philadelphia 
March 1965 Art and Movement: An International 
Movement 
Scottish Committee of the Arts Council 
of Britain 
July 3, 1965-March 13, 1966 Licht und Bewegung = Lumiere et 
Mouvement = Luce e Movimento = 
Light and Movement: Kinetische 
Kunst  
Kunsthalle Bern; Palais des Beaux Arts, 
Brussels; Kunsthalle Baden-Baden; 
Kunstverein fur die Rheinlande und 
Westfalen, Düsseldorf 
Fall 1965 Lumiere, Mouvement et Optique Palais des Beaux Arts, Brusells 
October 10, 1965-January 30, 
1966 
Art Turned On Institute of Contemporary Art, Boston 
November 1965 Expanded Cinema Festival New York City 
January 1966 Light as a Creative Medium Harvard University Carpenter Center 
February 25-April 17, 1966 Light in Art Contemporary Arts Museum Houston 
March 18-July 10, 1966 Directions in Kinetic Sculpture University Art Museum, Berkeley, CA; 
Santa Barbara Museum of Art 
May-June 1966 Electric Art Gallerie Ileana Sonnabend, Paris 
September 25-December 4, 
1966 
Kunst Licht Kunst Stedelijk van Abbemuseum, Eindhoven 
October 3, 1966-February 18, 
1967 
in motion: an Arts Council 
exhibition of kinetic art 
various sites in the United Kingdom 
October 13-23, 1966 9 Evenings 69th Regiment  Armory, New York City 
November 4-December 4, 1966 Sound Light Silence: Art That 
Performs 
Nelson Gallery-Atkins Museum 
November 25-December 4, 1966 Kinetic and Programmed Art Rhode Island School of Design 
December 19, 1966-May 11, 
1968 
Environment I-VI Architectural League of New York 
1967-1971 Art and Technology Los Angeles County Museum of Art 
January 25-February 10, 1967 Slow-motion: an exhibition of 
kinetic art 
Art Department, Douglass College, 
Rutgers University 
March 17, 1967 Opening of the Black Gate, featuring 
performance of The Proliferation of 
the Sun (to be repeated throughout 
1967-68) 
The Black Gate, New York City 
April 1967 Expo ‘67 Montreal 
April 8-July 30, 1967 Light Motion Space Walker Art Center; Milwaukee Art 
Museum 
May 20-September 10, 1967 Focus on Light The New Jersey State Museum Cultural 
Center 
May 25, 1967 Luminism George Washington Hotel, NYC 
1967 Art cinétique à Paris: lumière et 
mouvement 
Musée Moderne de la Ville de Paris 
October 13-November 17, 1967 Light and Movement Flint Institute of Arts 
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November 9, 1967-January 2, 
1968 
Light and Motion Worcester Art Museum 
December 1967 Let There Be Light Forbes Bombshelter/Underground Art 
Gallery, Far Hills, New Jersey 
February 15, 1968-? Intermedia ‘68 The State University of New York at 
Stony Brook, New Paltz, Albany, and 
Buffalo; Nassau Community College; 
Rockland Community College; 
Nazareth and St John Fish Colleges in 
Rochester; Albright-Knox Gallery 
February 27-March 24, 1968 Light Sculpture Cleveland Museum of Art 
March 4, 1968 Intermedia ‘68 MoMA-sponsored private preview, 210 
W 65th St, New York City 
March 8; April 12, 1968 Intermedia ‘68 Brooklyn Academy of Music 
March 13-July 28, 1968 Air Art Arts Council YM/YWHA, Philadelphia; 
Contemporary Arts Center, Cincinnati; 
Lakeview Center, Peoria  
May 25, 1968-? The Magic Theater: Art Technology 
Spectacular 
Nelson Gallery-Atkins Museum 
July 23, 1968-March 22, 1969 Light: Object and Image Whitney Museum of American Art; 
Memorial Art Gallery, University of 
Rochester; Everson Museum of Art, 
Syracuse; Root Art Center, Hamilton 
College 
June 22-October 20, 1968 Options  Milwaukee Art Center; Museum of 
Contemporary Art, Chicago 
July-August 1968 Cinetismo: Esculturas electronicas 
en situaciones ambientales 
(Kineticism: Systems Sculpture in 
Environmental Situations) 
University Museum of Art and Science, 
University City, Mexico City 
August 2-October 20, 1968 Cybernetic Serendipity Institute of Contemporary Art, London; 
Corcoran Gallery, Washington, D.C.; 
Jewish Museum, New York City 
August 30, 1968 (first broadcast 
January 26, 1969) 
Black Gate Cologne West Deutsche Rundfunk, Cologne 
September 18-October 18, 1968 Light as Art The Student Center, Newark College of 
Engineering 
November 27, 1968-February 9, 
1969 
The Machine: As Seen at the End of 
the Mechanical Age 
Museum of Modern Art, New York City 
November 25, 1968 -January 5, 
1969 
Some More Beginnings Brooklyn Museum 
January 19-June 15, 1969 Electric Art UCLA Art Galleries; Phoenix Art 
Museum 
March 23, 1969 The Medium is the Medium WGBH Boston Public Broadcasting 
Laboratory 
May 9-June 8, 1969 Affect/Effect La Jolla Museum of Art 
1969 Kinetic Light Works Forbes Bombshelter/Underground Art 
Gallery, Far Hills, New Jersey 
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October 25, 1969-January 4, 
1970 
Sound Museum of Contemporary Crafts, New 
York City 
November 12-December 14, 
1969 
Laser Light: A New Visual Art Cincinnati Art Museum and Laser Lab 
of the University of Cincinnati Medical 
Center 
April 4-May 10, 1970 Explorations (originally planned to 
be US entry in São Paulo Bienal; 
artists withdrew from Bienal; show 
was reconfigured for smaller space) 
National Collection of Fine Arts, 
Washington, D.C. 
1970 Kinetics Hayward Gallery, London 
Summer 1970 Information Museum of Modern Art New York City 
September 16, 1970-Feburary 
14, 1971 
Software: Information Technology: 
Its New Meaning for Art 
Jewish Museum, New York City; 
Smithsonian Institution 
April 1971 Art and Science Tel-Aviv Museum 
March 4-April 9, 1972 Movement, Optical Phenomena and 
Light: Kinetic and Optic Painting 
and Sculpture from the Albright-
Knox Art Gallery 
Albright-Knox Art Gallery 
January 21-March 11, 1973 Refracted Image DeCordova Museum 
October 15-19, 1975 Arttransition MIT Center for Advanced Visual 
Studies (CAVS) and University Film 
Study Center 
January 16-July 30, 1978 Art of the Space Era Hunstville Museum of Art 
September 1-October 15, 1978 Energy Into Art: Technological Art 
in America 1969-1978 
Memorial Art Gallery, University of 
Rochester 
1983 Electra, l’électicité et l’électronique 
dans l’art du xxe siècle 





2. Howard Wise and His Gallery: A Brief Introduction 
The genealogical relationship between light art and other forms of electronic media, such 
as videotapes and computers, is manifested most explicitly in the history of the Howard Wise 
Gallery, which operated in Manhattan from 1960-1970. The gallery served as the premier 
American purveyor of kinetic and light art throughout the decade, and also hosted the first 
American exhibition of “Computer-Generated Pictures” (1965), and the first American survey of 
works that utilized “TV as a Creative Medium” (1969). After closing his gallery in 1970, 
Howard Wise (1903-89) founded the non-profit Electronic Arts Intermix (EAI), which today is 
one of the main organizations for the preservation, dissemination, and promotion of video art. 
EAI is also known for its sponsorship, using funds from the New York State Council for the 
Arts, of events such as Charlotte Moorman (1933-91)’s technologically-inflected “Avant-Garde 
Festivals” and the “Open Circuits” video art conference at MoMA in 1974; it also funded other 
organizations that supported new media art, such as the Kitchen. Because of the importance of 
EAI, Wise’s gallery, when it is remembered, is most closely aligned with video art, while its 
fuller history, which provides both a historical and theoretical context for new media art more 
broadly, has been neglected.1 
                                                
1 For example, the most significant article on the Howard Wise Gallery, and the only museum exhibition 
devoted to its history, both focus on the show “TV as a Creative Medium.” These are Marita Sturken, 
“TV as a Creative Medium: Howard Wise and Video Art,” Afterimage 11, no. 10 (May 1984): 5-9, and 
the Whitney Museum’s month-long 1994 exhibition, “The Howard Wise Gallery: TV as a Creative 
Medium, 1969,” curated by John Hanhardt as part of the museum’s survey of the history of video art. The 
show had no catalog, but its program is available for download on EAI’s website, through its portal “A 
Kinetic History: The EAI Archives Online.” The only other essays on the gallery are more recent, and 
take a broader view of its history, but are brief. See Joseph D. Ketner II, “Against the Mainstream: 
Howard Wise and the New Artistic Conception of the 1960s,” in Howard Wise Gallery: Exploring the 
New (Berlin: Moeller Fine Art, 2012) and Peter Selz, “Homage to Howard Wise (2011),” in Howard Wise 
Gallery: Exploring the New (Berlin: Moeller Fine Art, 2012), 3-5. See also. Tina Rivers Ryan, “Wise 
Lights,” Art in America, October 2014, 148-55. 
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A retired Midwestern executive when he opened his first gallery, Wise’s path to being a 
gallerist was circuitous. Born in Cleveland in 1903, Wise attended the boarding school Le Rosey 
in Switzerland, and then spent a gap year in Paris, where he had his first exposure to the arts 
while enrolled in the Cours de civilization française at the Sorbonne and an art appreciation class 
at the Louvre.2 After graduating with degrees in history and law from Clare College, Cambridge, 
in 1926, he intended to pursue diplomatic service, but was coerced into joining Arco, his 
family’s Cleveland-based company, which manufactured paints and finishes for military and 
industrial application. Wise eventually rose to the presidency, volunteering in the local arts 
community in his spare time. While presiding over Arco’s annual celebration of veteran 
employees in 1951, Wise was shocked to learn he had been with the company for twenty-five 
years, and resolved to pursue a more meaningful life. He sold his stake and began studying 
painting, inspired by his youthful time in Paris; in 1957, having given up on painting but 
confident in his eye, Wise opened up his “Gallery for Present Day Art” in Cleveland. He focused 
on paintings and prints by Americans, such as Elaine de Kooning (1918-89), and especially by 
Europeans, including Jean Dubuffet (1901-85), Alberto Giacometti (1901-66), and Pierre 
Soulages (1919-). The gallery’s sales were tepid, and Wise was frustrated with what he perceived 
as the philistinism of the locals. He attempted to refine their taste by lecturing to civic groups, 
writing articles for local publications, and offering the Ford Foundation’s adult education course 
                                                
2 The biographical information presented here is culled from various sources, including his official EAI 
biography, an interview he gave to the Smithsonian in 1977, his New York Times obituary, and materials 
from his gallery’s archival records. Unfortunately, many of these sources give slightly conflicting dates 
for key events, such as the opening or closing dates of his galleries; in these cases, I have used the date 
given by the source closest in time to the event. See Paul Cummings, “Interview with Howard Wise,” 
1971, Smithsonian Institution Archives of American Art, Howard Wise Gallery Records and Grace 





on looking at modern art, which he himself taught in his gallery; he even arranged busses to take 
Clevelanders to the Carnegie International.  
With the encouragement of architect and MoMA curator Philip Johnson (1906-2005)—
also a native Clevelander—Wise sought a more sophisticated and receptive audience by opening 
an eponymous gallery in New York in 1960 (Fig. A.1). It was located at 50 West 57th Street in 
Manhattan, a street home to many notable dealers, including Tibor de Nagy, Dwan, and Betty 
Parsons on the west side, and Marlborough and Knoedler on the east. The gallery was designed 
by James Wilder Greene, a member of MoMA’s architecture department, with a grid ceiling 
supporting spotlights that could be focused on individual works on the walls; this created the 
“marvelous effect” of “being under an umbrella in the sunshine,” as “there was no place in the 
whole gallery…where you could see a light source,” as Wise reported.3 (It was precisely this 
controlled lighting that would help the gallery effectively display light art in the years to come.) 
In 1961, he closed the Cleveland gallery and moved to New York for good, maintaining a house 
in the West Village, as well as a summer home in Cape Cod. As late as August 1963, he was still 
dedicated to abstract expressionism, declaring it “the one valid American contribution to the 
arts” and showing artists such as the painters Milton Resnick (1917-2004) and Lee Krasner 
(1908-84), and the influential print-maker Stanley William Hayter (1901-88).4 
After the success of shows such as “Group Zero,” however, the gallery quickly shifted its 
emphasis, as outlined in Chapter Two. Its reputation as the center of light art was secured in 
1967, with the show that brought it national attention: “Lights in Orbit” (Fig. A.2). Open from 
                                                
3 Cummings, “Interview with Howard Wise,” 21. 
4 Helen Borsick, “Where the Artists Are: Howard Wise Follows Star to East, Becomes a Legend,” The 
Cleveland Plain Dealer, August 6, 1963, page unknown. Other abstract artists whom Wise regularly 
exhibited include Stephen Pace, Edward Dugmore, George McNeil, and David Weinrib. 
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February 4 to March 4, the show comprised three dozen works by forty-six individuals and 
groups. As was typical for the gallery, while many of these were based in New York, others 
hailed from eight countries across Europe and South America. The strategies by which these 
artists applied light to aesthetic ends varied. Some works reflected ambient light, but most 
generated their own, indicating a technological and theoretical privileging of electric light. Either 
way, the works were constrained by the mandate to not luminescence so brightly as to interfere 
with adjacent works, and consequently tended towards an intimate, domestic scale. Some works 
were fixed, or “programmed,” in their operations, while others were open-ended, subject to 
chance. Some invited passive contemplation; others, signaling the shift towards what Richard 
Kostelanetz identified as “responsive machines” and Jack Burnham called “systems,” required 
viewer participation. The genealogy from light to video art that Kosetelanetz described is 
evidenced by this show, which included among its flashing sculptures and projections Nam June 
Paik’s Electronic Blues (1966), shown two years in advance of Paik’s return to the gallery in the 
“TV as a Creative Medium” show.  
Perhaps the only constant in “Lights in Orbit,” aside from the use of electric light, was 
the use of abstraction. By rejecting the typical figuration that dominated the mass media to which 
many of the works referred (e.g., television and film), “Lights in Orbit” deliberately transformed 
these media. According to the model put forward by Nan Rosenthal, they therefore transcended 
being mere “gimmicks,” attaining the status of art. But more important for our purposes, by 
refusing light’s subjugation to the figurative and narrative content of film and television, the light 
artists were supposed to have turned light into a true artistic “medium,” expressing nothing other 
than itself. To that end, the brief catalog by Wise that accompanied the show defined the new 
light art movement against the idea of visual music, echoing the theory of lumia put forward by 
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Thomas Wilfred. (Not coincidentally, the gallery borrowed Wilfred’s lumia from MoMA for the 
show, at the prompting of MoMA curator Dorothy Miller.) Wise explicitly singled out Wilfred in 
the catalog, calling the seventy-eight-year old artist “a pioneer in the field,” and claiming that 
“many of the artists represented here were inspired, directly or indirectly, by his work.”5  
While positioning light artists as Wilfred’s descendants, Wise also situated them within 
their contemporary technological milieu. As early as 1965, Wise had stated his firm belief that 
contemporary art should respond to contemporary reality and “try to find out where we are,” and 
furthermore, that our sense of “where we are” had been greatly altered by science and 
technology, which show that “there exist all around us powerful invisible forces which greatly 
influence our lives—cosmic rays, the almost immutable force that holds particle to nucleus, 
planet to sun, star to galaxy—energy, space, speed, motion.”6 Thus, while others in the 1960s 
were wary of “technological fetishism” (to borrow Dan Flavin’s formulation), Wise embraced art 
that relied on scientific knowledge and technological know-how. With discernible pride, he 
noted in the catalog that the artists in “Lights in Orbit” 
all have more than a passing knowledge of the New Technology. Some are scientists 
turned artist. Some are artists who have had technical training. All here represented have 
been working with light in movement over an extended period of time. Because of the 
familiarity of the artists with physical science, the New Technology has here been 
effectively  applied and successfully utilized.  
 
As Wise points out, the show included both persons trained originally as artists, such as Davide 
Boriani (1936- ), the Italian founder of Gruppo T, but also persons trained as scientists, such as 
British industrial chemist John Healey (1894-?). The list of participants also included 
                                                
5 “Lights in Orbit,” n.p. 
6 Howard Wise, “[remarks] Delivered at a joint meeting of the Harvard Business School Club of 
Cincinnati and The Contemporary Art Center, Cincinnati, Ohio” (unpublished manuscript, April 8, 1965),  
Daniel Wise Family Archives, 12-13.  
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aeronautical engineer Frank Malina (1912-81), who that same year founded the first journal of 
new media art, Leonardo; his presence, in particular, suggests that “Lights in Orbit” is an 
important moment in the history of the typically fraught relationship between the mainstream 
and new media art worlds. In fact, one of the most salient talking points about the show was the 
unusual technologies these “artist-scientists” deployed. Reviewers, defeated by the unfamiliar 
materials, often quoted verbatim from the show’s catalog, which inventoried the presence of 
“high intensity quartz-iodide lights; electronic circuitry; laser beams; magnetic distortion of 
electron beams; polarized light; plastics irradiated by gamma rays; polyester films coated with a 
mono-molecular layer of aluminum; [and] new phosphors having varying controlled rates of 
decay.”  
Despite some negative reviews, “Lights in Orbit” was a popular and commercial success. 
It ultimately broke the gallery’s attendance record, drawing in an estimated 20,000 people over 
the course of its four-week run. Furthermore, the show received national press coverage, from art 
magazines and also more mainstream titles like Time, Newsweek, and the New Yorker; even 
Popular Photography devoted three full-color pages of its July 1967 issue to photographs of the 
show (Fig. A.3). Additionally, it was filmed by CBS-TV Chicago for the program “Eye on Art in 
New York,” a document that provides rare historical color footage of light art in motion. In 
response to the attention, Wise could only surmise that “light in movement gratifies a newly 
developed sensitivity within ourselves engendered by modern life,” alluding, perhaps, to 
McLuhan’s notion of electronics having altered our “sense ratios.”7 The popularity of the show 
led to numerous loan requests from museums, which crystallized the American light art 
movement around Wise’s stable of artists.  
                                                
7 Cited in Sharp, “Luminism and Kineticism,” 8. This text is an expanded version of Sharp’s text for the 
“Light/Motion/Space” exhibition catalog, but was published almost simultaneously with it.  
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With the assistance of critic and curator Willoughby Sharp, who had helped Wise with 
his solo show of Günther Uecker the previous year, the entire “Lights in Orbit” show was 
borrowed and expanded upon by the Walker Art Center, where it opened in April, before 
traveling to the Milwaukee Art Center in June. Rebranded “Light/Motion/Space,” the show 
comprised roughly sixty-five works by forty-two artists, and was supplemented with lectures by 
artists Otto Piene in Minneapolis and Jack Burnham in Milwaukee.8 The Walker also offered 
Piene’s four-hour spectacle “The Proliferation of the Sun” at its opening (discussed in Chapter 
Three; see Fig. 3.13), and the avant-garde dance “Light Associations” in its galleries. Fittingly, 
both featured performers operating lights in motion in space. Aside from garnering national 
attention in the press (including a mention in Time magazine’s article on “Luminal Music”), 
“Light/Motion/Space” set new records at both of its venues, including records for overall 
attendance, single-day attendance, and number of tours given at the Walker, and overall 
attendance in Milwaukee; even Vice-President Hubert Humphrey, a former Minnesota senator, 
attended the show.9 Among the most discussed works were the aluminum-paneled Strobe 
Environment by the New York-based collective USCO, and Dr. Gerald Oster’s Instant Self-
Skiagraphy, which used a strobe light to imprint temporarily visitors’ shadows on a 
phosphorescent wall. Together, these works reflected the growing popularity of interactive light 
environments, as well as the strobe’s allure as a symbol of our increasingly frenetic, 
electronically-mediated lives. 
                                                
8 The additions included more works by artists Martha Boto, Takis, Thomas Tadlock, and Gregorio 
Vardanega, and the new inclusion of artists such as Stephen Antonakos, Ben Burns, Chryssa, Gilles 
Lerrain, Josef Levi, Victor Millonzi, Kurt Pinke, Martial Raysse. Thus, one key difference between the 
New York and Midwestern iterations of the show was the addition of the more Pop-inflected branch of 
light art.  
9 The primary archival sources that inform this discussion of “Light/Motion/Space” are housed in the 
Walker Art Center Archives and have been made available online. See the section “Audiences React” in 
Ryan, “Plugged In, Turned On: The Electronic Light Art of ‘Light/Motion/Space.’” 
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After building his gallery into the premier commercial venue for art that engaged 
technology, Wise abruptly closed it in December 1970. Contrary to speculation, the closing was 
not due to the gallery’s long-rumored unprofitability: the gallery regularly sold works, including 
to business magnates Malcolm Forbes and David Bermant, and Wise, a retired magnate himself, 
needed the gallery to succeed only enough to sustain itself and his artists.10 According to Wise 
himself, the decision to close the gallery was in fact motivated by his politics, which were 
progressive, if not quite radical. For example, he was pro-choice, pacifist, against nuclear 
weaponry, and concerned about the abuse of natural resources. In 1967, Wise had tried to mount 
a show of art against the Vietnam war; his artists responded less enthusiastically than he had 
hoped, but he continued his efforts, creating a network of galleries selling prints for peace, and 
devoting part of his gallery to an “Information Room” that disseminated critical information 
about the war in the summer of 1970.11 In 1970, a contingent of Wise’s artists, led by Takis and 
including Hans Haacke, Len Lye, Wen-Ying Tsai, and Tom Lloyd, founded the Art Workers’ 
Coalition, which advocated for artists’ rights by holding demonstrations against MoMA and 
other museums; Wise wrote to MoMA to voice his support for their cause—despite the fact that 
a subgroup of the AWC protested his gallery as well (all galleries being implicated, they argued, 
in the exploitative museum system).12 Thanks to these and other events, the gallerist increasingly 
                                                
10 For example, in a letter from Douglas MacAgy to S.W. Hayter in November 1964, MacAgy notes about 
the Group Zero show that “it has been an expensive production, but it looks as if the rate of sale will soon 
compensate, if it hasn’t already.” Cited in Beasley, Douglas MacAgy and the Foundations of Modern Art 
Curatorship, 107. 
11 Wise discusses his attempt to have a show entitled “The Constitution: The Ideal and the Reality” in 
1967, and his disappointment with the apathetic response of his artists, in Cummings, “Interview with 
Howard Wise,” 30. 
12 See Howard Wise, “Letter to Mrs. Elizabeth Shaw, Director of Public Information, MoMA (March 24, 
1969),” in Documents 1, ed. Art Workers’ Coalition (1969), and the unsigned “Minority Report #1,” in 
the same volume, in which it is argued that, because galleries and museums such as MoMA serve each 
others’ interests, and three of the AWC leaders are members of the Wise Gallery, they should mount 
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believed that his ambitions for a political art would be better realized outside the confines of his 
gallery. In a letter to his supporters announcing the gallery’s closing, Wise wrote that he aimed to 
support artists “seeking imaginative ways of utilizing modern technology to humanize people 
instead of for commercial or destructive purposes, which de-humanize us all,” noting that the 
resulting projects would necessarily transcend the physical limitations of the gallery.13 In this, 
Wise echoed Nan Rosenthal, who argued that artists fundamentally transform technology in the 
process of adopting it. According to Wise, it was this belief that led him to found Electronic Arts 
Intermix, and if “the rest is history,” it is primarily the history of EAI that has been recorded; it is 
to this history that this project appends itself as prologue. 
  
                                                                                                                                                       
concurrent protests of the Wise Gallery and MoMA. Judging by his letter, Wise appears only to have been 
amused by these plans. 
13 Howard Wise, “Letter to Friends of the Gallery,” December 16, 1970, Smithsonian Institution, 
Archives of American Art, Howard Wise Gallery Records. In the letter, Wise states his commitment to 
social change in no uncertain terms: “I cannot stand idly by when the existence of our society and 
ourselves as individuals is so darkly threatened. I sense and feel deeply the problems that menace us, but 
this does not mean that I am a pessimist. On the contrary, I believe that these problems are soluble, if only 
we will use our heads and our hearts with determination and apply our vital energies towards their 
resolution. After all, our brains have gotten us into this mess, and our brains can get us out of it, if only 
we use them. I intend to do whatever I can to this end.” 
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3. Chronology of Exhibitions held at the Howard Wise Gallery 
What follows is the most complete chronology of exhibitions held at the New York 
location of the Howard Wise Gallery. It was assembled in part from primary archival materials, 
such as press releases and mailers, found in the Howard Wise Gallery Records (SC 17), Harvard 
Art Museums Archives, Harvard University and the Howard Wise Gallery Records, 1943-1969, 
Archives of American Art, the Smithsonian Institution. The information from the gallery’s 
archives was supplemented by information from reviews and advertisements in contemporary 
periodicals and newspapers of the day, such as the New York Times, Arts magazine, and Art in 
America.  
The titles of the exhibitions, the wording and formats of which frequently vary from one 





March 1-March 26 Milton Resnick 
March 29-April 23 Stephen Pace 
April 26-May 21 Edward Dugmore 
May 24-June 18 Fred Mitchell 
June 18/21-June 30 Group Show: Smaller Paintings 
Ernest Briggs, Edward Dugmore, John Grillo, George McNeil, Fred Mitchell, Stephen Pace, Abram 
Schlemowitz, David Weinrib 
September 13-September 17 Group Show (repeat of June show) 
September 20-October 15 Ernest Briggs 
October 18-November 12 George McNeil 
November 15-December 10 Lee Krasner 
December 13-January 7 Group Show: Watercolors and Drawings 
Ernest Briggs, Edward Dugmore, John Grillo, Lee Krasner, George McNeil, Fred Mitchell, Stephen Pace, 




January 10-February 4 David Weinrib 
February 7-March 4 John Grillo 
March 6-March 30 Lee Krasner 
March 7-April 1 Stephen Pace 
April 4-April 29 Milton Resnick 
 
 233 
May 1-May 27 Abram Schlemowitz 
May 31-June 23 Stanley William Hayter 
June 26-July 21 Group Show 
Yaacov Agam, Ernest Briggs, Edward Dugmore, Lee Krasner, John Grillo, Stanley William Hayter, George 
McNeil, Fred Mitchell, George Ortman, Stephen Pace, Milton Resnick, Abram Schlemowitz, David Weinrib 
September 11-September 22 Group Show 
Yaacov Agam, Ernest Briggs, Edward Dugmore, Lee Krasner, John Grillo, Stanley William Hayter, George 
McNeil, Fred Mitchell, George Ortman, Stephen Pace, Milton Resnick, Abram Schlemowitz, David Weinrib 
September 26-October 21 Charmion von Wiegand 
October 24-November 18 Michael Lekakis 
November 21-December 16 Edward Dugmore 
December 19/31-January 6 Group Show 
Yaacov Agam, Ernest Briggs, Edward Dugmore, John Grillo, Stanley William Hayter, Lee Krasner, Michael 
Lekakis, Len Lye, George McNeil, Fred Mitchell, George Ortman, Stephen Pace, Milton Resnick, Abram 




January 9-February 3 Ernest Briggs 
February 6-March 3 George Ortman 
March 5-March 30 Lee Krasner 
April 5-April 28 David Weinrib 
May 1-May 27 John Grillo 
May 29-June 30 Charles Schucker 
July 2-August 24 Group Show 
Ernest Briggs, Edward Dugmore, John Grillo, Stanley William Hayter, Lee Krasner, Michael Lekakis, Len 
Lye, George McNeil, Fred Mitchell, George Ortman, Stephen Pace, Milton Resnick, Abram Schlemowitz, 
Charles Schucker, Charmion von Wiegand, David Weinrib  
September 10-September 22 Preview of 1962-3 Seasons 
October 16-November 3 George McNeil 
October 16-November 24 Hugo Weber 
November 27-December 15 Stanley William Hayter 
December 17-January 12 Nine Artists Through Three Decades 
Edward Dugmore, John Grillo, Stanley William Hayter, Lee Krasner, Michael Lekakis, George McNeil, 




January 15-February 2 Edward Dugmore 
February 5-February 23 Nicholas Marsicano 
February 26-March 16 Stephen Pace 
March 19-April 6 Charles Cajori 
April 9-April 27 George Ortman 
April 30-May 18 Ernest Briggs 
May 21-June 15 Fred Mitchell 
June 25-July 26 Ernest Briggs, Lee Krasner, George Ortman 
September 17-October 12 George Abend 
October 15-November 9 Hugo Weber 
November 12-December 7 John Grillo 







January 9-February 1 On the Move: Kinetic Sculpture  
Yaacov Agam, Pol Bury, Alexander Calder, Enrico Castellani, Ivan Chermayeff, Equipo 57, John Goodyear, 
Kobashi, Julio Le Parc, Len Lye, George Ortman, George Rickey, Jose de Rivera, Takis, Jean Tinguely, 
Günther Uecker, Yvaral [Jean-Pierre Vasarely] 
February 4-February 29 Milton Resnick 
March 5-March 28 The Ten U.S.A. Sculptors of the 1963 São Paulo Bienal 
Peter Agostini, Chryssa, Lindsey Decker, Lyman Kipp, Robert Mallary, Julius Schmidt, George Segal, George 
Sugarman, David Weinrib, James Wines 
March 31-April 25 Stephen Pace 
April 28-May 23 George Ortman 
May 27-June 19 Steve Vasey: Gala Garden 
September 29-October 17 Debut: First New York Showing of Three Young American Artists  
Francis Celentano, Bill Komodore, Nathan Raisen 
October 20-November 7 George McNeil 
November 12-December 5 Group Zero: [Heinz] Mack, [Otto] Piene, [Günther] Uecker 
December 10-January 9 Arts & Letters 




January 12-January 30 Stanley William Hayter; Peter Sedgley; Ulfert Wilke 
February 4-February 27 Gerald Oster: Magic Moirés 
March 6-April 3 Len Lye: Bounding Steel Sculptures 
April 6-April 24 Béla Julesz and A. Michael Noll: Computer-Generated Pictures 
April 27-May 15 Herbert Bayer; Charles Howard; Charmion von Wiegand  
May 18-June 18 New Faces—New York  
Lorser Feitelson, Josef Levi, Charles Mattox, Lowell Nesbitt, Minoru Niizuma 
September 21-October 9 Lowell Nesbitt: Flowers, Façades and IBM Machines 
October 12-October 30 Abraham Palatnik of Brazil: Cinecromaticos; Ivan Picelj of Yugoslavia: Površine 
November 2-November 20 Otto Piene: Light Ballet 




January 4-January 22 Hans Haacke: Wind and Water; Gerald Oster: Moirés and Phosphenes 
February 1-February 19 Julio Le Parc 
February 23-March 12 Yvaral [Jean-Pierre Vasarely] 
March 15-April 2 Bill Komodore 
April 5-April 30 Heinz Mack: Lights of Silver 
May 3-May 28 Francis Celentano: Paintings; Minoru Niizuma: Sculptures in Stone 
May 31/June 15-June 24 Summer Group 
Francis Celentano, Edward Dugmore, Stanley William Hayter, Julio Le Parc, Heinz Mack, George McNeil, 
Lowell Nesbitt, Minoru Niizuma, George Ortman, Stephen Pace, Abraham Palatnik, Otto Piene, Milton 
Resnick, Charmion von Wiegand, Hugo Weber 
September 20-October 8 Bruno Munari 
October 11-October 29 Peter Sedgley 
November 1-November 19 Günther Uecker 
November 22-December 10 Lowell Nesbitt: Interior Spaces 







January 10-January 28 George Ortman 
February 4-March 4 Lights in Orbit 
Richard Aldcroft, Davide Boriani, Martha Boto, Howard Brandston, Jackie Cassen and Rudi Stern, John 
Goodyear, John Healey, Richard Hogle, John Hoppe, Howard Jones, Roger Katan, Julio Le Parc, Heinz Mack, 
Frank Malina, Preston McClanahan, Boyd Mefferd, Edward Meneeley, Bruno Munari, Peter Myer, Gerald 
Oster, Nam June Paik, Abraham Palatnik, Otto Piene, Leo Rabkin, Earl Reiback, W. Christian Sidenius, James 
Stafford, Thomas Tadlock, Takis, Günther Uecker, USCO, John Van Saun, Gregorio Vardanega, Laurence 
Warshaw, Thomas Wilfred, Paul Williams, Jr., Donald Zurlo 
March 11-April 1 Julio Le Parc  
April 7-April 29 Takis: Magnetic Sculpture 
May 9-June 3 Charles Mattox: Kinetic Sculpture; Herbert Aach: Fluorescent Painting 
June 27-July 28 Marta Minujin: Minuphone Booth 
June 27?-July 28 Season’s Reprise (in entrance gallery)  
Howard Brandston, John Goodyear, Hans Haacke, Richard Hogle, Julio Le Parc, Charles Mattox, Preston 
McClanahan, Marta Minujin, Lowell Nesbitt, George Ortman, Abraham Palatnik, Otto Piene, Earl Reiback, 
Peter Sedgley, Takis, Günther Uecker, John Van Saun  
September 19-October 7 George McNeil 
October 12/4-November 4 Four Young Artists: Richard Hogle, Preston McClanahan, Paul Matisse, John Van Saun 
November 11-December 2 Billy Apple: U.F.O.s (Unidentified Fluorescent Objects) 
December 9-January 6 Festival of Lights 
Martha Boto, Serge Boutourline, Jack Burnham, Jackie Cassen and Rudi Stern, Hugo Demarco, Edicbe, 
Stanley Elliot and Forbes Whiteside, John Goodyear, John Healey, Richard Hogle, Howard Jones, Gyula 
Kosice,Ted Kraynik, Julio Le Parc, Boyd Mefferd, Gerald Oster, Nam June Paik, Abraham Palatnik, Otto 
Piene, Carlos Ramos, Earl Reiback, Edward G. Samuels, Francisco Sobrino, Takis, Aldo Tambellini, Günther 




January 13-February 3 George Ortman; Hans Haacke 
February 10-March 11 Earl Reiback 
March 9-March 30 Howard Jones 
March 12 (one night only) Thomas Wilfred: Lumia Composition, Luccata Opus 162 in Three Movements 
April 6-May 4 Tony Martin: Game Room and “Invironment” 
May 11-June 1 Tsai: Cybernetic Sculpture  
July 4-July 26 Summer Lights 
Bille Apple, Martha Boto, Paolo Buggiani, Hugo de Marco, Seymour Fogel, Hans Haacke, John Harris, 
Howard Jones, Julio Le Parc, Heinz Mack, Paul Matisse, Preston McClanahan, Minoru Niizuma, Otto Piene, 
Earl Reiback, John Roy, Edward G. Samuels, Takis, Tsai, John Van Saun, Paul Williams, Jr. 
September 3-September 30 Group Show 
(participants unknown) 
October 5-October 25 Minoru Niizuma: Stone and Canvas Sculptures 
November 2-November 23 Tom Lloyd: Kinetic Light Sculptures 
November 30-December 31 Fun on 57th Street 
Yaacov Agam, Neke Carson, Jackie Cassen and Rudi Stern, John Harris, Howard Jones, Julio Le Parc, Otto 





January 4-January 25 George Ortman: Painting-Constructions 
February 1-February 22 Takis: Evidence of the Unseen: Phenomonological [sic] Sculpture 
March 8-April 5 Otto Piene: Elements 
April 12-May 10 Frederick Kiesler 
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May 17-June 14 TV as a Creative Medium 
Serge Boutourline, Frank Gillette and Ira Schneider, Nam June Paik and Charlotte Moorman, Earl Reiback, 
Paul Ryan, John Seery, Eric Siegel, Thomas Tadlock, Aldo Tambellini, Joe Weintraub 
June 20/23-July 31 Reflections 
Martha Boto?, Herbert Gesner, Frank Gillete and Ira Schneider, John Harris, Howard Jones, Julio Le Parc, 
Ernst Lurker, Heinz Mack, Otto Piene, Chuck Prentiss, Earl Reiback, Tsai, Roger Vilder, Charles Waldeck, 
Willy Weber 
September 27-October 25 Tony Martin  
November 1-November 29 Hans Haacke 
December 6-January 10 Kinesthetics: Exploring the Aesthetic Potentials of Some Recent Technological 
Developments 




January 17-February 14 Paul Williams, Jr.: Lampworks 
February 21-March 21 Takis: Magnetic Fields 
March 28-April 25 Juan Downey: With Energy Beyond These Walls 
May 2-May 29/30 Brain Waves: Exhibition of Environmental Sculpture  
Alberto Collie, Bruno Contenotte, Jean Dupuy, John Harris, Michael Hayden, Howard Jones, Roger Lafosse, 
John Roy, Theodosius Victoria, Roger Vilder 
?-July 31 Mysterys [sic] 
Michael Leonard, Ravio Puusemp, Takis, Tsai, Bernard Zimmerman 
June Flag and Constitution 
September 17/19-October 10 Propositions for Unrealized Projects 
Billy Apple, Will Bogart, Marcel Breuer, Neke Carson, Juan Downey, John Freeman, Buckminster Fuller, 
Herbert Gesner, Vittorio Giorgini, John Harris, Newton Harrison, Michael Hayden, Howard Jones, Frederick 
Kiesler, Lillian Lijn, Len Lye, Claes Oldenburg, Otto Piene, John Roy, Takis, Charles Waldeck 
October 23-November 14 László Moholy-Nagy: From Pigment to Light 
November 21-December 19 Howard Jones: Three Sounds 
 
 
